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THE INVESTIGATION OF CONCEPT FORMATION! 


W. EDGAR VINACKE 
University of Hawaii 


Despite the fact that concept formation has been the subject of 
numerous investigations, it is still poorly understood. The reasons for 
this lie, apparently, in two tlirections. First, the evolution of psychology 
has not gone far enough to free the treatment of concept formation from 
its past associations with epistemology and formal logic. Thus, terms 
like “abstraction” and “generalization” are still utilized—and still 
influence the nature of experiments—without sufficient analysis of the 
behavioral and genetic processes involved.- Second, the data utilized 
in discussions of the subject are much too narrow, since they are usually 
drawn from limited experimental situations, and usually emphasize 
simple, readily quantifiable overt responses. The methods of investiga- 
tion have usually been restricted in scope, and have lent themselves 
better to showing the results of concept formation than to revealing 
its nature. 

It is the purpose of this article to review the research pertaining to 
concept formation towards the end of suggesting a broader basis for 
understanding it than has ordinarily been evident in experimental 

„ Studies. The data available can be organized with reference to five 
Major points. The first of these concerns the characteristics of a concept. 
Tere one may inquire what kinds of facts must be taken into account in 
order to define a concept adequately. Much more than the verbal 
report of the subject is clearly involved, and a number of research 
studies have revealed internal and organizational, as well as behavioral, 
aspects of concepts. 
' The second point concerns the process (or processes) whereby an 
individual forms concepts. In this connection, two principal types of 
theories may be identified, one seeming to emphasize abstraction, 
the other generalization. It will be evident that neither theory is really 
complete, and it is likely that the two could meaningfully be combined. 


1 The writer is much indebted to Dr. Leslie J. Briggs for a critical and helpful reading 
of the manuscript. 
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It will further be shown that three different (but no doubt related) 
problems have been imperfectly recognized in the study of concept 
formation. An attempt will be made to formulate them and to relate 
the data to them. 

The third point concerns the methodology of experiments on con- 
cept formation. As noted above, the methods employed have been 
surprisingly few in number; indeed, one may almost speak of established 
conventions in this respect. When the methodology is reviewed, it 
becomes evident that only two methods have commonly been used with 
children and three with adults. 

The last two points to be taken up include a review 


of the experi- 
mental results with children and with adults, 


Research with children 
y of the characteristics 
ted to the develop- 


ttempts to organize the available research 
ms of these five major 


an be made towards cl 
but as yet inadequ 


areas. In so doing it 
arifying the problems 
ately investigated, area 


c o cite any of the Present definitions, Instead, 
we may summarize the general points which they cover, The essential 
features appear to be these: 


SOry processes. 


ition, therefore, is that concepts depend 


4. It may be inferred that such ties or links are symbolic in nature; that is 
the same response stands for a variety of data, ‘ : 
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response is usually a word, and the word ties together different experiences with 
the same object, experiences with different objects somehow related to each 
other, the emotional responses aroused in these experiences, etc. 

5. On the side of the internal processes of the organism, concepts represent 
selective factors. An external stimulus arouses a symbolic response, on the 
one hand, or a symbolic response guides perceptual response, whichever comes 
first. For example, a creature running along a road may evoke the response 
“dog”; or a boy scout may go out on a search for “birds.” In experiments on 
concept formation, both kinds of selective mechanism are clearly revealed. 
Thus, an experimenter may present a whole series of objects (or a group of 
objects simultaneously) and ask the subject to classify them; or he may instruct 
the subject to find all the round objects. 


In addition to these five general characteristics of concepts, various 
studies have suggested important aspects of how a particular concept 
may be organized in the mental structure of the individual. 

Hayakawa (23) has pointed out that concepts have both extensional 
(or denotative) and intensional (or connotative) meanings. The exten- 
sional meaning is “something that cannot be expressed in words because 
it is that which words stand for” (23, p. 61). The intensional meaning 
is “that which is suggested (connotated) inside one’s head” (23, p. 62). 
Whenever words are used to symbolize concepts, therefore, both exten- 
sional and intensional data may be involved. 

The experiments of Reed (52, 53, 54) suggest that another way in 
which concepts are organized is in terms of their consistency or ‘‘correct- 
ness.” His subjects were required to learn, by the anticipation method, 
the names of cards. Each card contained a series of four words, one of 
which fell into a category symbolized by a nonsense name. Under these 
conditions, Reed discovered that two kinds of concept might be formed. 
A consistent ("correct") concept was one achieved by classifying the 
words into groups and then attaching to the group a nonsense syllable 
which worked (i.e., made it possible to identify the card). On the other 
hand, an inconsistent (“incorrect”) concept was one achieved by attach- 
ing a nonsense syllable to some group of unrelated words, such as the 
first word in each group. Both achievements must be regarded as con- 
cept formation regardless of how “objectively correct” the concept 
may be judged. 

Although this distinction is based upon a fairly narrow experimental 
situation, it warrants further development. Whatever the relationship 
between inconsistent and intensional aspects of concepts, the two cha- 
Tacteristics are not the same. Thus, Reed’s experiments show that an 
Inconsistent concept may nevertheless have an extensional meaning 
(the subject can use it to name a card correctly). Furthermore, it is 
quite likely that in everyday life concepts are never completely consis- 
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tent but have their inconsistent components dependent upon accidental 
groupings of objects, inaccurate perceptions, etc. 

Another way in which concepts are structured has been outlined by 
Welch (68, 70, 71). He has shown that they have both horizontal and 
vertical organization and that, in consequence, the same object (or rela- 
tion) has different points of reference depending upon the other objects 
with which it is compared. Horizontally, objects may be classified into 
different categories, all of them equally inclusive. 
objects may be classified vertically, into groups of v 
or into more and more inclusive categories, 
horizontal classifications are less fixed and mo 
tical. Nevertheless, even the vertical levels 
in different situations. 

These important and neglected featu 
by means of an illustration. Figure 1 s 


At the same time, 
arying complexity, 
In a given situation, the 
re dynamic than the ver- 
may be defined differently 


res of concepts may be clarified 
hows a collection of stimuli, 


A B C 


Le AL * 
2. > & B 
3 A @ | 


FIG. 1. A COLLECTION or STIMULI 


WHICH MIGHT Br 
EXPERIMENT ON Con 


USED IN AN 
CEPT ForMAtion 2 


If someone were asked to s 
have several alternatives, L 


of A-1, A-2, and A-3 would be inconsistent 


* This figure was very kindly drawn for the writer by Professor L Scott Daniel. 
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In Figure 1, horizontal concepts would be those which resulted in 
the selection of A-1, B-2, and B-3, of A-2, C-1, and C-3, and of A-3, B-1, 
and C-2 as three classes of objects; another horizontal arrangement 
would be the choice of A-1, B-3, and C-2, of A-3, B-1, and B-2, and of 
C-1, A-2, and C-3. 

A vertical arrangement might be as follows: 


First Hierarchy —Each figure as distinct from each other figure 
(i.e. A-1 is a filled circle, B-1 is an empty tri- 
angle, etc.). 

Second Hierarchy*—Group X. A-1, B-2, B-3. 

Group Y. A-3, B-1, C-2. 
Group Z. A-2, C-1, C-3. 

Third Hierarchy? —Group O. A-1, A-3, B-1, B-2, B-3, C-2. 
Group OO. A-2, C-1, C-3. 

Fourth Hierarchy —All of the figures taken as a complex group 
(i.e., they are all plane figures). 


Finally, note that any single figure may be related to any of the oth- 
ers in many different ways depending upon the concept involved. Hori- 
zontally, A-1 may be “curved,” or “solid,” etc. Vertically, in the second 
hierarchy, A-1 may be regarded as a “curved” figure, in the third 
hierarchy, as a “completed” figure, etc. Also consider A-3. In the third 
hierarchy it may be regarded as a “completed” figure from one point of 
view but as an “incompleted” from another. 

Putting together all of these considerations, then, it appears that 
concepts should be placed in a broader, more dynamic context, than has 
been the case up to now. They must be regarded as selective mecha- 
nisms in thè mental organization of the individual, tying together sen- 
sory impressions, thus aiding in the identification and classification of 
objects. But concepts involve more than the integration of sense im- 
Pressions, against the background of which recognition occurs, for they 
are linked with symbolic responses which may be activated without the 
physical presence of external objects. That is, concepts can be given 
names—can be detached from specific instances, by means of a word— 
and used to manipulate experience over and beyond the more simple 
recognition function. The symbolic response, however, stands for what- 
ever it has been linked with in the previous experience of the organism 
and depends upon how that past experience is organized. Thus, a sym- 
bolic response does not have a fixed, permanent meaning but represents 
a momentary focussing of experience upon a particular stimulus situa- 


* Note that various horizontal classifications are possible at each hierarchical level. 
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tion, combining intensional as well as extensional data, inconsistent as 

y . . . g 
well as consistent relationships, and placing the stimulus in a context of 
greater or lesser inclusiveness. 


WHAT Is CONCEPT FORMATION? 


The next question which arises has to do with the process of forming 
concepts. It is usual to distinguish, here, the activities of abstracting 
and generalizing. The former signifies the linking of one sensory ex- 
perience to another so that some details are left out and others become 
dominant; in this sense, the concept is a response which stands for these 
dominant details. The latter term signifies that the dominant detail 
(or group of details) resulting from abstraction is used as a basis for 
responding similarly to the separate objects linked by abstraction and 
for responding to other objects similarly linked. 


The two most clearly stated theories of concept formation depend 


1. Composite photograph theory. The primary emphasis in one theory is on 
abstraction. As Woodworth states it, “the features common toa class of objects 
summate their impressions on the observer, who thus gradually acquires a 
picture in which the common features stand out strongly while the variable 
characteristics are washed out” (76, p. 801). 

his view, in some form, appears to have predominated among psycholo- 
gists who have written on the subject. It has been explicitly stated by Moore 
(43), Fisher (12), Hull (37), Kuo (38), and Stevanović (61) and is at least 
implicit in the interpretations of Thorndike (62) and others. The “spectator” 


Smoke (58, 59) has criticized this theory on the grounds that the term 
“common features (or elements)” is misleading. He suggested that it is not 
specific components common to a series of stimulus patterns which summate 
in the concept, but relationships between them. However, he appears to be in 
substantial agreement with the theory. 

2. Active search theory. By contrast, another theory emphasizes generaliza- 
tion rather than abstraction. Here, as Woodworth states it, “The concept is 
supposed to originate as a hypothesis, which O proceeds to test by trying it on 
fresh specimens of the class” (76, p. 801). This second view, therefore, assigns 
to the individual a more active, deliberate role than the first theory. It seeks 
to make of concept formation a more orderly, controlled activity than does 
the other view. 

This thecry has seldom if ever been advan 


ial 
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definite effort. Smoke (58) stresses the active processes of concept formation, 
—s Reed's experiments (52, 53, 54) similarly show the influence of set and 
effort. 


It is better to draw these two theories together rather than to make 
a choice between them, since experiments show that abstraction and 
generalization are often difficult to distinguish in the actual behavior of 
the organism. Under some conditions the individual may, in fact, be 
essentially a passive recipient of sensory impressions which gradually 
Summate into the concept. Under other conditions it may be that an 
individual proceeds by establishing an hypothesis and then deliberately 
checking it against instances. More than likely, they are mutually com- 
plementary approaches to a situation and occur as interrelated processes. 
This conclusion is especially warranted with respect to concept forma- 
tion in adults. It cannot be assumed that the adult subject is really 
acquiring a “new” concept; instead, he is learning to apply concepts (or 
aspects of concepts) already in his possession in some unusual or sys- 
tematic fashion; i.e., he is solving a problem rather than learning a con- 
cept, in contrast to a small child who is more likely to be learning some- 
thing new. In this sense, therefore, both abstraction and generaliza- 
tion, for the adult, are far more conscious, controlled, motivated activi- 
ties than they seem to be in the child. Hence, for the adult, the distinc- 
tion between abstraction and generalization breaks down. One cannot 
Say that, for the adult, the sequence is perception-abstraction-generali- 
zation except from the logical standpoint. In a child, on the other hand, 
confronted with an entirely new realm of experience, such a sequence 
appears to be more likely. 

_ Heidbreder’s findings with respect to a complex concept formation 
Situation (26) bear out the view that processes of both kinds operate at 
the adult level. She shows that concept formation involves, on the one 
hand, “analysis” and on the other hand, “synthesis.” The subject 
both seeks and obtains information about the situation and also or- 
8anizes his activities in relation to it. ‘Participant behavior” and 
“spectator behavior” do not occur as mutually exclusive methods of 
approach, although one or the other may at times predominate. They 
both Contribute to the end result, the formation of a concept. 


Problems in the Study of Concept Formation 
__These preliminary considerations lead to a recognition that several 
different problems are actually involved in the investigation of concept 
formation and that investigators have not clearly distinguished between 
them. These fundamental problems may now be stated. For conven- 
lence, identifying names are given to them. 
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Problem 1. Ability to conceptualize. This question may be stated explicitly 
in this way: How can one explain and describe the development in the child 
of the ability to form and use a concept? This problem is clearly a genetic 
problem and should be recognized as such. It cannot be answered, in all 
probability, by studying adults and then extrapolating from their behavior to 
early stages of child development. In any case, this problem is a general one 
and represents an effort to trace, with age, the unfolding and elaboration of a 
general function in the behavior of the individual together with the conditions 
which influence that development. 

Problem 2. Acquisition of concepts, or repertory. This question may be 
formulated as follows: What concepts—or patterns of concepts—characterize 
various stages in the development of the child’s thinking and acting? This is, 
so to speak, an educational problem. It may be that it is inextricably bound up 
with Problem 1, but this writer, at least, is not prepared at the present time to 
regard it as the same thing. The reason lies in the fact that the emphasis in 

Problem 2 is more specific than that in Problem 1; i.e., the concern in Problem 
2 is with the particular concepts which the child possesses and with the way 
he utilizes them. Hence, a number of additional questions arise pertaining 
to the order in which different concepts are acquired, how complex they are, 
how many concepts the average child of a given age possesses, etc. Clearly, 
this problem, like Problem 1, must be answered by tracing the learning process 
in children, although related questions have meaning also in the study of adults. 

Problem 3. Achieving a specific concept. This question may be stated in 
this manner: How does the individual go about attaining a particular concept? 
What behavior is manifested, and what conditions influence that behavior? 
Although this third question is pertinent to children, too, it has primarily been 
investigated at the adult level. In fact, when adult subjects are used it appears 
to be inevitable that emphasis is placed on this problem, because the adult 
has already developed an ability to conceptualize and has already acquired an 
enormous repertory of concepts. It is probable, therefore, that the adult does 
not typically acquire new concepts so much as he applies concepts which he 
already possesses—or learns new variations, hierarchies, etc., of those concepts.4 


EXPERIMENTAL APPROACH: METHODOLOGY 


In attempting to subject the problems of concept formation to stan- 
dardized, objective conditions of observation, investigators have exer- 
cised a considerable degree of ingenuity. The stimuli which have been 
devised are clever, interesting, and novel; several excellent series of 
studies have been conducted; nevertheless, most of the experiments 
have conformed to a very few relatively simple patterns, In fact, only 
three basic methods have been used with adult subjects and two with 
children.’ Some of the studies have employed two or three of these 


4 Cf. Hebb (25), who goes so far as to say that there are two kinds of | 
characteristic of the child, the other of the adult. 

5 The emphasis here is on laboratory research. The methodology might be extended 
if one included relevant data from other fields such as intelli 
situations. 
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methods in such a manner that the distinctions to be drawn below are 
somewhat arbitrary. 


Experiments with Children 


The interview-questionnaire method. This approach has been em- 
ployed mainly with reference to Problem 2 formulated above. Typically, 
the investigator works out a procedure for obtaining from the child his 
viewpoint or judgment about the nature of reality, morality, causal 
relations, life, death, etc. Piaget (49, 50, 51) is the best-known exemplar 
of this method (he calls it a “clinical method"). The procedure is es- 
sentially that of questioning the child in an objective manner about 
natural and psychological phenomena, striving to obtain from the 
child his own interpretations thereof. Obviously, there are many pitfalls 
in this approach, but Piaget has been patient and careful in his efforts 
to objectify his questions and his interpretations of the answers. 

Attempts to verify Piaget’s findings have modified the method in 
the direction of greater objective standardization, Thus, the questions 
have been administered in questionnaire form, or each child has been 
asked the same questions in the same way (e.g., 3, 6, 7, 46, 56, 57). 
Sometimes the investigator has actually demonstrated natural phenom- 
ena, then asked the child to explain them (7, 46). 

The performance method. The second kind of approach has been used 
primarily to investigate Problem 1. Here, the investigator places the 
child in a situation which involves the learning or use of one or more 
concepts and observes the child’s behavior. Thus, a child is taught that 
if he opens a box on the front of which is a triangle he will find a piece 
of candy. He is then presented with two boxes, one of which is marked 
with a triangle, the other with a square, to see if he can discriminate 
between them (15, 16, 44, 65, 66, 67, 68). à 

This second method has distinct limitations from the standpoint of 
interpreting the child’s behavior. Thus, even if a child responds cor- 
rectly (that is, appears to act in terms of the “concept”) it is difficult to 
be sure that the response is not a simple conditioned response. In the 
training series the triangle>candy relationship is set up; in the dis- 
crimination series there may be no reason to suppose that the response 
is any more complicated than that (i.e. the square might simply be 
ignored). Care must be exercised, therefore, not to assume that the 
child’s behavior is more complex than it really is. This difficulty can 
at least partially be reduced by emphasis on adequate experimental 
controls (such as by varying the stimuli) and by restricting interpreta- 
tion as much as possible to the actual behavior of the child. With chil- 
dren old enough to verbalize, introspective data might have considerable - 


value in supplementing the behavioral data. 
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The introspective method. The essential characteristic of this method 
is that the subject is exposed to a series of stimuli and asked to analyze 
and report the mental processes resulting from the stimuli, The em- 
phasis is upon the acts or processes in the individual which are not di- 
rectly accessible to others. The method at the present time is mainly 
of historical interest. Early investigations of concept formation made 
use of it (10, 12, 43). Thus, a series of drawings might be exposed 
tachistoscopically until the subject believes that he has discovered 
something important about the stimuli, The exposures are stopped 
while the subject reports his mental processes. Experiments in which 
the emphasis has been on behavioral data have also included intro- 
spective reports (e.g., 26, 52, 53, 54). 

It might be observed that valuable data can be obtained through 
introspective studies and that this method should not be abandoned too 
hastily. For example, studies of the intensional and inconsistent aspects 
of concepts might well utilize it. 

The learning method. Here, the subject is placed in a situation which 
requires that he learn some clue or principle by means of which he can 
identify the members of a class. Typically, the conditions have re- 
sembled a memorizing experiment. Thus, the subject is first taught the 
names (usually, nonsense syllables) of a series of stimuli, say by the 
anticipation method. He is then shown a second series of stimuli, each 


of which has something in common with the first series, to see if he can 
correctly name them (26, 28, 37, 52, 61). 

The problem-solving method. The third approach is similar to the 
learning method except that the subject does not need to go through a 
preliminary learning period. He is usually presented with a collection 
of stimuli, either simultaneously or successively, and asked to determine 
what they have in common or to classify them in so 


subject may be told that a series of drawings are all instan 
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centrate on the investigations which are directly pertinent to concept 
formation. These fall naturally into two major groups, those which 
purport to specify the characteristics of children’s concepts and those 
which attempt to define the conditions related to the formation of con- 
cepts, notably age. In these studies, the three problems set forth earlier 
are not clearly differentiated. Thus, it is not always easy to tell whether 
the results are of general importance with respect to the development 
of the ability to use concepts (“conceptualizing”) or merely with respect 
to how a particular concept is achieved and used by the child. 


Characteristics of Children’s Concepts 


The work of Piaget (49, 50, 51) set the stage for a host of subsequent 
investigations. Using the method briefly described above, he obtained 
a wealth of provocative material relating to how the child conceives of 
himself and his surroundings. Perhaps the two major features of Piaget's 
interpretation of his results are (1) that the child's thinking is essentially 
different from that of the adult and (2) that the child’s concepts pass 
through a series of rather clearly defined stages each of which is typical 
of a particular age-group. ngs are ay RMN 

According to Piaget, the child’s thinking is characterized by 
realism, animism, and artificialism. By realism, Piaget means ‘‘a spon- 
taneous and immediate tendency to confuse the sign and the thing 
signified, internal and external, and the psychical and physical” (49, 
p. 124). In other words, the child does not distinguish between his own 
experience and external reality. There are four stages in the evolution 
of realism, as follows (49, p. 126): 

: 1. Absolute realism: “during which no attempt is made to distinguish the 
instruments of thought and where objects alone appear to exist.” 


, 2. Immediate realism: “during which the instruments of thought are 
distinguished from the things but are situated in the things.” , 
3. Mediate realism: “during which the instruments of thought are still 


regarded as a kind of things and are situated both in the body and in the 
Surrounding air.” , ; 
4. Subjectivism or relativism: ‘during which the instruments of thought 


are situated within ourselves.” 


In general, the child is alleged to pass from a confusion of self and 
world to a distinction between them. For example, Piaget gives pro- 
tocols relating to the notion of thought, the nature of names, and the 
nature of dreams. The child first confuses thought with the object 
thought about and only much later reaches the point of recognizing the 
difference between the thing, or the word, and the thought. ho re- 
Spect to names, the child passes from a stage of assuming that the DE 
of things are in the things themselves, to a stage of and ae 
Names are in the voice, the head, or the thought itself. Dreams are first 
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regarded as coming from outside and remaining external, then arising 
in ourselves but external to us, ts finally are conceived to be internal 
i igi to remain internal. 
ai p nianon by animism in children’s thinking, “the tendency to 
regard objects as living and endowed with will (49, p. 170). He 
postulates four stages of development in this dimension: 
1. At first, the child believes that everything active is conscious. ‘Thus a 
stone may feel nothing, but if it is moved, it will feel it” (49, p. 174). 
2. A second stage is one in which consciousness is attributed to things that 
can move, such as the sun and moon, clouds, rivers, bicycles, etc. 
3. In the third stage, consciousness is attributed to things that can move 
of their own accord. Thus, a distinction is drawn between movement exhibited 


by the object itself and that introduced by an external agent; the sun and 
wind are conscious, but not the bicycle. 


4. Finally, consciousness is restricted to the animal world. 


A third general characteristic is artificialism: “regarding things as 
the product of human creation, rather than in attributing creative ac- 
tivity to the things themselves” (49, p. 253). Thus, for example, the 
origin of the sun may first be explained in terms of some human agency 
(e.g., it was lighted with a match), and then by intermediate stages the 
child’s thinking progresses to the point where it is recognized that human 
activity has nothing to do with the phenomenon. 

In presenting his findings with respect to many different concepts, 
Piaget defines the successive stages through which that particular con- 
cept passes, and links them with age. For example, he alleges that the 
four stages of animism occur, on the average, at ages 4 to 6, 6 to 7, 8 to 
10, and 11 or older. In the case of physical causality (50), he finds that 
some seventeen types of explanation are advanced, falling into three 
main stages. In the first, up to about ages 5 to 6, the child’s explanations 
are “precausal,” representing a confusion between psychological and 
mechanical factors. In the second, at about ages 7 to 8, children explain 
natural phenomena in ways which are still essentially “precausal,”’ 
but the magical types tend to disappear. Finally, in a third stage, which 


is completed at about ages 11 to 12, more rational forms become domi- 
nant. 


Thus, Piaget has found in many differ 
children of concepts which pass from diffuse, prelogical, subjective forms 
to more differentiated, logical, and objective forms. He claims that 
general stages are characteristic of particular ages, and that concepts 
of a particular kind (e.g., of “life”) evolve in a definite manner 

Nagy (45) obtained results similar to Piaget's from a study of chil- 
dren’s theories of death. She obtained data consisting of compositions 
drawings, and discussion from 378 children. Three stages were found, 
as follows: (a) denial of death as a regular and final process; i.e., every- 
thing including the dead and lifeless is considered to be alive—the ani- 


ent areas the development in 
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mism described by Piaget (ages 3 to 5); (b) death is personified, con- 
sidered a person—essentially Piaget's artificialism (ages 5 to 9); and 
(c) death is understood as a process and as inevitable (ages 9 and older). 
Some rather serious criticisms of Piaget’s views have been given. 
Hazlitt (24) has suggested that his claims rest upon two unwarranted 
assumptions, namely: (a) that thinking can be identified with ability 
to express ideas verbally; and (b) that the content of thought is ir- 
relevant—that is, if a child cannot understand or state a relation in 
regard to one subject matter, he cannot do so in regard to another, She 
herself conducted experiments designed to have the child behave in 
terms of a concept rather than merely to verbalize it. She concluded 
that children display a grasp of relations very early and that the only 
limitation is lack of experience. In general, an assumption that there is 
a qualitative difference between adult and childish thinking is not 
warranted. Deutsche (7) has done a very careful study of children’s 
concepts of causal relations, as a result of which she criticizes Piaget's 
classification of answers into seventeen types. In the first place, she 
found that the definition of the types is so vague and indefinite that it 
is difficult to classify answers. In the second place, the types are of ex- 
tremely unequal value, some being too inclusive, some extremely narrow, 
although Piaget tends to treat them as though all were characteristic of 
children’s concepts. Finally, it is a matter of personal judgment as to 
what a child really means by his explanations. Many criticisms brought 
to bear against Piaget rest upon his methods, which are indeed dif- 
ficult to accept fully; for'example, one never knows how many subjects 
he is relying upon in the formulation of his conclusions and one never 
knows how many children were asked the same questions. Other crit- 
icisms depend in part upon Piaget’s terminology, although he himself 
admits the fallibility of such words as “animism” and “realism.” 
A large number of studies, however, have been carried out with 
More standardized procedures than those of Piaget, some of which have 
confirmed his results, others of which have disagreed with them. Grigsby 
(18) investigated developmental trends in concepts of time, space, cause, 
part-whole relations, discordance, and number, using children between 
the ages of 2 years 8 months and 6 years 4 months. In each of these 
kinds of concepts she found gradations, although these were more re- 
lated to mental age than to chronological age. Specifically, with respect 
to causal relations, she found good agreement with Piaget’s seventeen 
types. 
This is in marked contrast to the results of Deutsche (7), already 
mentioned, whose experiment is in many ways a model of research in this 


‘field. She developed two tests, both concerned with causal relations, the 


answers for which were written. In the first test there were eleven dem- 


onstrations of physical phenomena which the child was asked to 


explain. For example, the experimenter placed a jar overa lighted candle 
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i i ining external, then arising 
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neh hi but external to us, and finally are conceived to be internal 
in origin and to remain internal. i mark! 
i Piaget means by animism in children’s thinking, “the tendency to 
regard objects as living and endowed with will” (49, p. 170). He 
postulates four stages of development in this dimension: 


1. At first, the child believes that everything active is conscious. “Thus a 
stone may feel nothing, but if it is moved, it will feel it” (49, p. 174). 

2. A second stage is one in which consciousness is attributed to things that 
can move, such as the sun and moon, clouds, rivers, bicycles, etc. 

3. In the third stage, consciousness is attributed to things that can move 
of their own accord. Thus, a distinction is drawn between movement exhibited 
by the object itself and that introduced by an external agent; the sun and 
wind are conscious, but not the bicycle. 


4. Finally, consciousness is restricted to the animal world, 


A third general characteristic js artificialism: “regarding things as 
the product of human creation, rather than in attributing creative ac- 
tivity to the things themselves” (49, P. 253). Thus, for example, the 
origin of the sun may first be explained in terms of some human agency 
(e.g., it was lighted with a match), and then by intermediate stages the 
child’s thinking Progresses to the point where it is recognized that human 
activity has nothing to do with the phenomenon, 
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mism described by Piaget (ages 3 to 5); (b) death is personified, con- 
sidered a person—essentially Piaget's artificialism (ages 5 to 9); and 
(c) death is understood as a process and as inevitable (ages 9 and older). 

Some rather serious criticisms of Piaget’s views have been given. 
Hazlitt (24) has suggested that his claims rest upon two unwarranted 
assumptions, namely: (a) that thinking can be identified with ability 
to express ideas verbally; and (b) that the content of thought is ir- 
relevant—that is, if a child cannot understand or state a relation in 
regard to one subject matter, he cannot do so in regard to another. She 
herself conducted experiments designed to have the child behave in 
terms of a concept rather than merely to verbalize it. She concluded 
that children display a grasp of relations very early and that the only 
limitation is lack of experience. In general, an assumption that there is 
a qualitative difference between adult and childish thinking is not 
warranted. Deutsche (7) has done a very careful study of children’s 
concepts of causal relations, as a result of which she criticizes Piaget’s 
classification of answers into seventeen types. In the first place, she 
found that the definition of the types is so vague and indefinite that it 
is difficult to classify answers. In the second place, the types are of ex- 
tremely unequal value, some being too inclusive, some extremely narrow, 
although Piaget tends to treat them as though all were characteristic of 
children’s concepts. Finally, it is a matter of personal judgment as to 
what a child really means by his explanations. Many criticisms brought 
to bear against Piaget rest upon his methods, which are indeed dif- 
ficult to accept fully; for'example, one never knows how many subjects 
he is relying upon in the formulation of his conclusions and one never 
knows how many children were asked the same questions. Other crit- 
icisms depend in part upon Piaget’s terminology, although he himself 
admits the fallibility of such words as “animism” and “realism.” 

large number of studies, however, have been carried out with 

More standardized procedures than those of Piaget, some of which have 
Confirmed his results, others of which have disagreed with them. Grigsby 
investigated developmental trends in concepts of time, space, cause, 
Part-whole relations, discordance, and number, using children between 
the ages of 2 years 8 months and 6 years 4 months. In each of these 
kinds of concepts she found gradations, although these were more re- 
lated to mental age than to chronological age. Specifically, with respect 
= causal relations, she found good agreement with Piaget’s seventeen 

ypes. 

This is in marked contrast to the results of Deutsche (7), already 
mentioned, whose experiment is in many ways a model of research in this 
field. She developed two tests, both concerned with causal relations, the 
answers for which were written. In the first test there were eleven dem- 
Onstrations of physical phenomena which the child was asked ie 
explain. For example, the experimenter placed a jar over a lighted can 
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and then asked, ‘‘Why does the candle go out?” In the second test there 
were twelve questions, such as, “What makes the wind blow?” and 
“What makes the snow?” She used 732 subjects (thereby meeting at 
least one criticism of Piaget) distributed rather equally over the age 
range 8 to 16—both boys and girls. They were also distributed over 
Grades 3 to 8 and corresponded well with the percentage of the male 
population of Minneapolis falling into seven occupational groups. 1.Q.’s 
ranged between the intervals of 60-69 and 140 and above. The enormous 
number of answers obtained were carefully and objectively evaluated 
in several ways by several judges (in one instance by thirteen judges, in 
another by three). The following are her major conclusions pertinent 
to the characteristics of children's concepts of causal relations: 
Classification of all the answers to Piaget's seventeen types of causal think- 
ing revealed that only four types of thinking (phenomeni 


chanical, and logical deduction‘) are found in large enough fr 
further analysis. 


No evidence was found that children’s reasoning develops by stages. Both 
quantified and qualitative analyses sho 


r r w a gradual progression jn answers 
with advancing age, and all kinds of answers are found spread widely over the 
age range. 


Evidence was found of specificity in children’s causal thinking as opposed 


to a general level of thinking. The child responds to different questions with 
answers differing in qualitative as well as quantified value. 


stic, dynamic, me- 
equency to warrant 


. y itself has certain limitations. Perhaps 
the most important of these is the nature of her questions, They were 
not as varied as those of Piaget 


; In fact, 
answers in her data might be accounted for r» EN tacie te 
of her subiecte, hes Another limitation has to do with the ages 
udjects, the youngest of whom was eight. By this age, according 
ausal types of answer have largely disap- 
point, Deutsche administered the tests to 
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Outside the room, and others presented verbally. They tested 385 
children ranging in age from 3 years to 15 years 6 months. Criteria 
were set up whereby the answers could be classified into five categories, 
the four stages previously formulated by Piaget and a ‘No Concept 
Stage.” This method was then used to check Piaget’s contention that 
these categories of response are characteristic of definite ages (57). The 
subjects numbered 774, ranging from Grade 1 to Grade 8. It was found 
that 98.5 per cent of the subjects could readily be classified into one of 
the stages. Curves based on the data showed increasing modes with in- 
creasing mental age, from which result Russell concludes that it is prob- 
able that individuals pass sequentially through the stages. Nevertheless, 
as Deutsche had found, for causal concepts all the stages occurred at 
every age, rather than being distinct from each other as Piaget had de- 
scribed them. 

Dennis (6) also applied Piaget’s questions to Zuni and Navaho 
children. He found that animism, realism, and artificialism are also 
typical of their concepts. Bruce (3) similarly investigated the occurrence 
of animism in Negro compared to white children. She found Piaget's 
four stages, but she believes that the concept of ‘‘alive’’ is a more mean- 
ingful way to interpret children’s beliefs than to refer them to “ani- 
mism.” Like other investigators, she found that all four stages occur at 
all age levels, ’ 

The experiment by Oakes (46) tends to agree with Deutsche. His 
method was patterned closely after Piaget, and he attempted to obtain 
age sampling at younger ages than did Deutsche. Thus, he had 77 
kindergarten subjects, from age 4 years 10 months to 7 years 4 months, 
in addition to smaller numbers of children in Grades 2, 4, and 6. He 
used fifteen kinds of questions (“How were the hills made?”) and 
Seventeen simple experiments similar to those of Deutsche. He found, 
as Deutsche did, that Piaget’s seventeen types of explanation are not 
usable; instead, he classified the answers into three major categories, 
Physical or materialistic, non-physical or non-materialistic, and Pilare 
to explain. For both types of tests there was a marked increase in the 
incidence of physical explanations with age, accompanied page 4 
sponding decrease in the other categories. In his results, too, a igen 
answer were given by all the age groups, and each i Saag el at 
variety of explanations. Hence, he found no evidence for iaget’s 
tention that definite stages characterize definite ages. The or te 
answers given by these subjects were influenced by the nature o i he 
Problem...” (46, p. 93). The great majority of the answers hee 
Naturalistic, which contrasts with Piaget’s emphasis on various kinds o 
magical, illogical, etc., explanations. . ss 

Finally, it should be noted that experiments of very rec Bots 
have also cast doubt upon Piaget’s view of age-stages in concept woe 
tion, For example, Welch and Long (42, 70) tested children between 
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ages of 42 and 83 months with tasks which required the use of concepts 
previously learned. Although the number of subjects who could pass 
the tests increased with age, there was no orderly progression in this 
respect. 

One general conclusion to be drawn from these studies is that chil- 
dren’s concepts seem to change with increasing age but that the change is 
more in the nature of a gradual progression (towards greater adequacy 
or informed understanding, perhaps) than of definite stages. This 
change does not occur at the same rate for all children. Indeed, some 
may never achieve the more advanced kinds of explanation at all, since 
even adults display concepts similar to those of children. Further, no 
child at a particular age gives consistent responses of one type or another 
but instead may give many different types, depending upon the situa- 
tion. 

Another conclusion to be stated tentatively is that the apparent 
difference between children’s concepts and those of adults is less a mat- 
ter of kind than of degree. Although animism, artificialism, and realism 
—to retain Piaget’s terms—are found relatively more often in children, 
these characteristics are not absent by any means from the thinking of 
adults. The reverse is also true, since the supposedly more advanced, 
more logical, more correct characteristics occur in the concepts of chil- 
dren. As will further be shown in the following section, it is probable 
that Hazlitt’s observation is correct: the greatest factor in the difference 
between concepts of children and adults is that the former have less 
experience and knowledge (24). 

A further observation which follows from this has been emphasized 
by Wolff (75). It is necessary, in order to understand the concepts of 
children, to judge from the child’s standpoint, not that of the adult. 
Thus, what strikes the adult as “illogical” may not be so from the 
child’s outlook, which is merely based upon less, or different, experience. 


Conditions Related to Concept Formation in Children 


In this second area of research much remains to be done—for 
example, in terms of relating what is known about development specif- 
ically to concept formation. We shall merely indicate some of the pos- 


sible conditions which have emerged in experiments dealing with con- 
cept formation as such. 


Age. Welch and Long (42, 68, 70, 71) have shown 
tualizing ability of children seems to develop from sim 
plex levels. A pre-abstract period leads gradually to a 
first-hierarchy concepts, such as that “ 
“people.” This period begins at about t 
followed, by about the middle of the fourth year, by the ability to grasp 
second-hierarchy concepts (“potatoes” are “vegetables,” “apples” are 
“fruit,” and both “vegetables” and “fruit” are “food”), In turn, the 


that the concep- 
ple to more com- 
n ability to grasp 
men” and “women” are all 
he twenty-sixth month and is 
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child may develop an ability to grasp concepts of still higher hierarchies 
in later years. It should be noted, in relation to the preceding section, 
that at least after the age of eight years children can deal with con- 
cepts at any of the lower hierarchical levels (42). 

Reichard, Schneider, and Rapaport (55) have used sorting tests to 
study the conceptual abilities of children. They suggest that there are 
three levels of development: (1) a concretistic level, where classification 
tends to be made on the basis of non-essential incidental features of the 
objects; (2) a functional level, where classification is on the basis of use 
or value, etc.; and (3) a conceptual level, where the child classifies more 
nearly on the basis of abstract properties or relations. The concretistic 
performance was more typical of the youngest subjects (up to 5 or 6 
years), and the functional performance more of older children (up to 8 or 
10 years). 

Still another change in conceptualizing with age is suggested by the 
work of Colby and Robertson (5), who tested three age-groups (3 to 6, 
6 to 7, 7 to 9) with colored forms and retested them after one year. 
There was a progressive shift towards a dominance of form as the basis 
for classification. Welch (66, 68) reports a similar result, although he 
concludes that form tends to be dominant below the age of 3 years, with 
a shift to color between 3 to 6, and a return to form again after age ©- 

Other efforts to trace conceptualizing in relation to age may be sum- 
marized as follows: 


Triangularity and other forms (15, 16, 44): concept can be established at 


15 months to 2 years. 
Roundness (40): concept established as early as age 3. 

_ Magnitude (36, 63, 65, 66, 67, 69): simple concepts of size can be es 
quite early, perhaps at the fourteenth month, but ‘‘middlesizeness’’ com 
Probably not much earlier, on the average, than the third year. 

Contradictory relations (8): this situation is one in which childre 
to discriminate the larger of two equal ring-segments so placed that one gt 
the illusion of being larger than the other; the larger is then placed so that it 
appears smaller. Recognition of the contradiction was found to appear between 
ages 3 and 4, the same time as the concepts “big” and “little.” A 

Time (1, 13, 14): concepts in this area undergo long and continuous develop- 
i General divisions of time are grasped early, “morning” or en 

y 4 years, what day it is by 5 years, the conventional time-system by p 
r th grade in school. Still other time concepts are grasped later, with adults 
oa equal, on the average, to ninth- or tenth-graders. 
not a relations (39): grasped by the eighth or ninth year 
ries concepts (47): there is a steady increase from g 
gre pean different problem areas differ. Recognition o0 
at before the sixth or seventh grade. * 


tablished 
es later, 


n are asked 
ives 


but probably 


rade to grade although 
f social problems 1s not 


in adults. 


7 See below for di ion o conceptual attitu 
w for discussi ceptual attitudes 
f concrete and P Its, as would be 


ex; ë Apparently, form also tends to be dominant over color ia 
pected from the above (see 31). 
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Intelligence. It is probably safe to say that psychologists have as- 
sumed that intelligence and concept formation are related, although they 
have not yet worked out the relationship explicitly. There are two as- 
sumptions, really: (1) that one of the variables of intelligence is the 
ability to form and use concepts, and (2) that part, at least, of the reason 
why mental age increases during the period of growth is that the ability 
to conceptualize increases. 

These assumptions seem reasonable, yet relatively few efforts have 
been made to verify them. What this amounts to, basically, is com- 
paring the performance of children of high and low intelligence, esti- 
mated as best one can in situations which involve the formation and/or 
use of concepts. When this is done, some unexpected results may occur 
which force us to raise additional questions. Thus, Deutsche (7) found 
that scores on her tests of causal relations had only a low relation to in- 
telligence test scores (Kuhlmann-Anderson). The studies of Long and 
Welch (42), as well as others, indicate that chronological age is at least 
as important as mental age. 

Training or experience. This condition further complicates the rela- 
tionship between intelligence and concept formation. Studies such as 
those of Deutsche (7), Oakes (46), and Ordan (47), suggest that children 
differ in their concepts and use of concepts as much because of variations 


in experience as in variations in intelligence, Investigations of very 
young children, such as those 


Long (73), indicate that at 
learning concepts and can, in 
study of generalizing ability i / 

that grade in school had a clos ati ith 
or measured intelligence. In Deuts 
between school grade and sc 


= ra 067), whereas the correlation with I.Q. was only .182 


Socio-economic status. Both Deutsche (7) and Ordan (47) report that 
ee status has only a very low relation to scores on concept 
sts. 


in the latter the 
of social concepts 


? Crime, economics, government, war-peace, etc, 
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be that which relates to our Problem 2, that is, the acquisition of con- 
cepts. Problem 1, which concerns the more general question of ‘‘con- 
ceptualizing,”’ remains comparatively untouched. Perhaps the most in- 
teresting feature of this problem is the apparently low correlation with 
intelligence test scores and the relatively high correlation with training 
and experience, of which one important component seems to be vocabu- 
lary. 


EXPERIMENTS WITH ADULTS 


As noted previously, research at the adult level has primarily been 
concerned with our Problem 3, that is to say, less with concept formation 
in general (conceptualizing), and more with a situation in which a par- 
ticular concept or group of concepts is achieved (that is, isolated from 
or applied to a particular set of stimuli). Although we distinguished 
between learning and problem-solving situations, the latter aspect is 
the predominant one. Although experimenters have striven to set 
up conditions in which the subject is confronted with new experiences 
Out of which new concepts are supposed to emerge, it appears to the 
Present writer unlikely that this can be done except in the case of chil- 
dren. Thus, with adults it seems probable that the main emphasis 
should be on such problems as the behavior of the subject, what con- 
cepts he uses, and how he uses them. In the discussion to follow it will be 
assumed that the subject is fundamentally using his past experience 
rather than acquiring new experience.!° The data obtained from experi- 
ments may conveniently be considered under two principal headings, 
the conditions under which the material is presented, and the behavior 
Occurring in concept formation situations. 


Conditions of Presentation 


The Many excellent experiments in this field have contributed ie 
to an understanding of efficiency in situations where concepts are to be 
used or experience is to be generalized. ND : 

Method of Secaiie sional One of the earliest objective experi- 
ments, the famous one of Hull (37), was an effort to determine the fac- 
tors which promote efficiency in this kind of problem-solving situation. 

The method used by Hull has served as a prototype for many sub- - 
Sequent experimen ts. He prepared twelve series of stimuli each of which 
contained a common element or concept. These were presented suc- 
cessively in an exposure apparatus. With each exposure the experi- 


, “This assumption does not mean that it might not be possible to study the acquisi- 
tion and conceptualizing of experience in the adult; so far, however, experiments have 


not convincingly done so. 
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menter pronounced the nonsense syllable which served as a name for 
the concept. In succeeding series the subject tried to anticipate the cor- 
rect name of the stimulus but was corrected by the experimenter if he 
failed to assign the correct name to it. The ingenious stimuli used for this 
procedure were Chinese characters built around radicals (the common 
element, or concept). In this way Hull compared, for example, two 
orders of presenting instances of the material each of which contains a 
‘common element.” The first order is from simple-to-complex, the 
second from complex-to-simple. If the time spent on each instance is 
the same there is no apparent difference between the two orders, “but 
if each individual experience in the evolution series is continued until 
the reaction to it is just perfected before passing to the next, there is a 
distinct advantage in favor of the simple-to-complex method.” In gen- 
eral, simple instances are more efficient because it takes less time to 
form the concept from them (i.e., extract the common element). 

Context and critical features. Hull also studied the effect of empha- 
sizing the concept (the common element) in various ways, in contrast 
to presenting only the total characters in which the concept was em- 
bedded. Thus, giving the common element outright is no more efficient 
than extracting it from a series of concrete instances. In the former 
situation, however, the subject can better verbalize the concept, al- 
though this is obviously not necessarily a true indication of functional 
value, since the subject did not show any better performance. If the 
common element is emphasized in situ by outlining it in a different color 
(red), it is easier to generalize it. So far as familiarity is concerned, it 
was found that twice as frequent exposure to half the series of instances 
is less efficient than moderate exposure to all the members of the series. 
Finally, the most efficient method of presentation was one which com- 
bined examples of the concept (“naked” common element) with con- 
crete examples of it embedded in various contexts. 

The elaborate and lengthy series of experiments performed by Heid- 
breder (28 through 35) shows other conditions of this kind. Her general 
procedure is similar to that of Hull; that is, it was an adaptation of the 
familiar memory situation in which the subject learns the nonsense 
syllable names for various categories of stimuli by the anticipation 
method. In carrying much further the principles suggested by Hull’s 
experiments, she has found that concepts are attained more easily when 
the critical features (the features which identify the concept) are readily 
accessible perceptually and are more ‘‘thinglike” (31, 32). For example, 
concepts of objects were more quickly attained than concepts of forms, 
and attainment was more rapid, in general, when non-critical features 
occurred only once but critical features occurred repeatedly. Concepts 
are also attained more easily when the context provides strong per- 
ceptual support for the critical features. In general, the more thing-like 
the instances the more readily is the concept attained, and the more the 


L- 
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context supports a particular concept where several are possible, the 
more rapidly will the supported concept be attained. Thus, varying the 
context from experiment to experiment resulted in marked changes in 
the order of attaining concepts. (This point is further elaborated below.) 
Another line of evidence comes from the nature of the task. When the 
subject is permitted to participate perceptually more directly in the 
experiment, concepts are attained more readily. For example, when 
subjects sorted cards instead of observing the instances in the exposure 
apparatus, the concepts were more rapidly achieved. The use of verbal 
instances of the concepts instead of drawings yielded essentially similar 
results except that the order of attainment seemed to depend not upon 
the thing-character of the instance but upon “semantic efficiency.” 
Positive and negative instances. Kuo (38) used a method similar to 
that of Hull and found that the more negative or misleading characters 
there were in the series, the less accurate the conclusion. Smoke (58) 
used geometrical designs as stimuli. Each series was constructed accord- 
ing to a certain principle, the discovery and definition of which was the 
subject’s task. In comparing performance on series containing both 
positive and negative instances of the principle with those in which only 
positive instances appeared, Smoke found no difference in efficiency. 
Actually, the situation may be more complex, for some subjects seemed 
to be aided by the negative examples whereas others did not profit from 
them. Ina later study, Smoke (59) confirmed this result but felt obliged 
to qualify the conclusion to the effect that the presence of negative 
instances may serve as checks in the learning process and thus are of 
assistance, especially where difficult concepts are involved. — 
Set, One of the experiments by Reed (52) reveals the influence of 
set. The task of the subject was to learn the nonsense names of forty- 
two cards on each of which were written four common words. One word 


on each ca: i ix categories represented by a nonsense 
card belonged in one of six g f subjects merely to 


syllable. To study set, Reed instructed one group o 

learn the name a E card; a second group were to learn ox ons ae 
secure the meaning and were also given information about the er sl 
a concept. The latter group, characterized by a specific set, showe 
greatly superior performance. Reed suggests that this economy orti 
because the latter group are more likely to keep the goal (learning the 
concepts) in mind and participate more effectively in the problem situa- 
tion by searching for possibilities of grouping, testing hypotheses, etc. 


Ewart and Lamb ted results of this kind. 
5 ert (11) have also repor s 

Length of series. In another experiment Reed (53) examined the effect 
of varying the amount of material. Within the scope of his experiment 


longer series were more efficient than short series; that is, the amount 
of work required, though absolutely mores was relatively less for a 
Series. The proportion of consistent concepts achieved also increase! 
with length of series. VS LS A 
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Complexity of stimuli. In another experiment by Reed (st) the 
situation was the same, but the number of words on each card was in- 
creased and confusing categories were introduced. The latter, however 
only applied to a few of the total possible number of instances. As mig . 
be expected, the effort required to form concepts increased directly with 
increased complexity. The most striking effect, meriting further re- 
search, was that the proportion of consistent or correct concepts de- 
creased markedly with an increase in complexity, accompanied by a cor- 
responding increase in the proportion of inconsistent or incorrect con 
cepts. As Reed states it, “as the complexity of the stimuli is increasec 
there is a definite trend to shift from logical to illogical learning, or to 
base concepts on such factors as the primacy, and frequency, and sen- 
sory similarity of contiguous stimuli.” ; 

Mutual interference. Gengerelli (17) studied another interesting 
phenomenon. He had one group evolve concepts from meaningless 
drawings which were named by a letter, then presented them with the 
same material in which the concepts were named by a different letter. 
A control group carried out the same procedure, except that the draw- 
ings were changed somewhat in the second stage. The experimental 
group showed more interference than the control group, thus indicating 
the difficulty of shifting the meaning of a concept from one situation to 
another. 


From this survey of experiments it may be said that if concept 
formation is defined as the process of discovering an identifying detail, 
relation, or principle by means of which a series or collection of instances 
can be classified," as it may be perfectly proper to do in keeping with 
our Problem 3, then we know to a considerable extent what will hap- 


pen under various conditions of presenting the material. The major 
findings are as follows: 


1. The order of the instances does not particularly matter if an equal 
amount of time is allowed to each. 


A “ates instances alternated with concrete examples is the most efficient 
method. 


3. Negative instances are not necessary but may be included to serve as an 
occasional check on accuracy. 


4. The subject who is well instructed in his task will do better than the 
subject who is simply a passive recipient of the material. 


5. Consistency is promoted if the series is long rather than short, and simple 
rather than complex. 


n Dr. Leslie Briggs has, in fact, proposed to the writer this definition for concept 
formation: “The process through which the person manipulates and classifies the essen- 
tial common features embedded in a number of complex stimulus situations in order to 
arrive at a symbol which represents the common elements in the total range of stimuli.” 
This definition might well be adopted for our Problem 3. 


. S 
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6. A given context is likely to favor one concept over another, and the 
readiness of attainment will depend upon how accessible the critical features 
are to perception. 


It is evident that much work remains to be done to ascertain how general 
these conclusions are. At present they must be regarded as tentative 
statements applicable to the kind of experimental situation upon which 
they are based. 


Behavior in Concept Formation 


Experimental studies have revealed a number of important phenom- 
ena which occur in the formation and use of concepts. To some extent, 
accordingly, it is possible to describe what happens when the individual 
is placed in a situation corresponding to the experimental conditions. 


Gradual attainment. Several of the experiments which attempted to 
break down the successive phases of discovering the concept, mainly 
through the introspective method (4, 10, 26, 37, 53, 61), have revealed 
that concepts are typically evolved gradually by the subject. In general, 
the subject is exposed to the material and little by little begins to inter- 
pret it—perhaps by perceiving in it familiar objects or associating as- 
pects of it with his past experience; perhaps by deliberately attempting 
to analyze it, comparing one instance in the experimental situation 
with another, etc. In time, some features begin to stand out, others to 

disintegrate” (61), until the subject is able to formulate a principle 
which will work. He may, of course, fail to develop an adequate con- 
cept. 


Altainment without awareness. Hull ( ( i 
that an individual may be able to act in a manner showing that he can 


act in terms of the concept without knowing what it is. That is, he can 
successfully identify specimens of the class without being able to verbal- 


ize the concept. 
Attainment of consistent an 


37) and Smoke (53) both found 


d inconsistent concepts. As previously 


noted, Reed (53) found that subjects may develop inconsistent as well 
as consistent concepts. In general, the development of a consistent or 
inconsistent concept results not from different factors but from dif- 
ferent manifestations of the same factors. These factors are set, identical 
perceptual elements in the concept-symbol and the instances, frequency 
of occurrence of key-items belonging in a given class, contiguity be- 
tween an instance and the class-symbol (e.g, position factors), and gen- 


eralization. Consistent concepts are favored by a specific set directed 
are more 


towards group classification, whereas inconsistent concepts 
likely to occur if the set is general rather than specific. Consistent con- 
cepts are favored by the occurrence of identical elements based on 
consistent concepts are in- 


meaning or group relationships, whereas in 
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fluenced by identical elements based on perceptual (and incidental) 
similarities. — 

Order of attainment. Some rather remarkable and significant be- 
havior was observed in Heidbreder’s experiments (28 through 35), 
which has been confirmed by Wenzel and Flurry (74). In these experi- 
ments, it was quite regularly found that concepts are formulated in a 
definite order of dominance, depending upon the nature of the material 
and the context. Under the conditions of these experiments the subjects 
first attained concepts of objects, then concepts of forms, and last, 
concepts of number. If, however, the stimuli are varied to make some 
critical features more obvious than others, there was likely to be a 
change in the order of dominance. Thus, in a series of twelve experi- 
ments involving card-sorting, varying conditions resulted in dominance 
of form, or color, or, in one case, quantity. When the form was repre- 
sented by the whole card, which was also colored, and the concrete ob- 
ject was a small drawing on the card, the order of dominance was: color, 
spatial form, objects. Cards containing the forms outlined in different 
ways, with small objects varying in number and without color, were 
sorted in the order: spatial forms, objects, linear quantities, and num- 
ber. On the whole, however, it was rather difficult to influence the order 
of dominance. In sixteen experiments where it was possible to attain 
concepts of objects,” these concepts were attained first eleven times, 
second four times, and last only once. Numerical quantities were at- 
tained last in ten experiments, second in two experiments, and first 
only once (in an experiment from which objects and forms were absent). 

Concrete and abstract concepts. In experimenting with various sorting 
tests, Weigl (64) found that individuals characteristically displayed con- 
trasting concrete and “categorical” (or more conceptual) approaches." 
Using a variety of tests, Bolles (2) further analyzed these approaches, 
suggesting that concrete performance is primarily determined by sensory 
impressions whereas the more conceptual or abstract performance is a 
response to objects as representatives of a class or category. The “basis 


of pertinence” (or way in which objects are classified) was found to be of 
the following types: 


1. Identity—items belong together b 

2. Partial identity—similarl 
of only one sensory attribute. 

3. Co-functionality—items belong together in some concrete situation. 

4. Categorical similarity—items belong together because they represent a 
class, not because of similar attributes or contiguity of function. 


y virtue of exact sensory equivalents. 
y determined but resting upon an equivalence 


2 Including the experiment of Wenzel and Flurry (74). 

13 Tt is interesting that English (10) reported substantially similar approaches. 

1 In this research, and others below, the primary emphasis was upon the comparative 
conceptual performance of aments and/or dements and normal persons, 


A 


THE INVESTIGATION OF CONCEPT FORMATION 25. 


Hanfmann and Kasanin (20, 22) developed a standardized procedure 
for testing conceptual performance with the Vigotsky sorting test. This 
test consists of a collection of small blocks, varying both in color and 
shape. On the bottom of each block is a nonsense syllable which serves 
as a clue to the proper classification of blocks into a double dichotomy 
(tall-large, tall-small, flat-large, and flat-small), the basis for which is 
not immediately obvious to the subject. After preliminary explanation 
of the purpose of the test the experimenter turns up one of the blocks, 
thus revealing its name, and asks the subject to select all those that 
belong with it. If the subject selects all those of the same color, for 
example, the experimenter turns up one of the wrongly classified blocks 
and asks the subject to try again, and so on until all the blocks have 
been correctly sorted. It is possible to score performance in terms of 
time taken, number of clues (turned-up blocks) required, type of solu- 
tion, etc. 

Through the use of this test, these investigators have distinguished 
three levels of performance, namely: a primitive, “concrete” perform- 
ance, an intermediate performance showing some aspects of conceptual 
thinking but not others, and an advanced conceptual performance. For 
example, with regard to interpretation of the task, the subject at the 
primitive level does not relate the words to the properties of the blocks, 
with the result that the names of the blocks are disregarded and the 
task may be seen as solvable only by trial and error. At the intermediate 
level the subject does not grasp fully the nature of the required grouping; 
i.e., the task may be seen as a game with rules, or only one possibility of 
grouping is seen. At the conceptual level, the task is comprehended as 
involving classification. Different kinds of groups tend to be formed by 
individuals operating at the three levels. At the primitive level grouping 
may be merely random or in the form of constructions; at the e 
mediate level, the subject may assemble collections (such as Ra we 
of each color) or pseudo-classes (that is, all red blocks, where > mi 
can be shown to be “red,” not color); and finally, at the conceptual level, 
true classes r n A 4 A 

E rn igear a (19) have also used sorting tests to investi- 
Sate conceptual behavior and have also found these contrasting ap- 
Proaches. They define the concrete attitude as realistic—that is, de- 
Pendent upon immediate sensory impressions—whereas the abstract 
attitude is characterized by detachment from immediate reality and 
includes more than the “real” stimulus. i 

Although these investigators have been primarily concerned with 
Pathological cases, this distinction between concrete and abstract per- 
formance may have considerable significance for normal, everyday. be- 

Avior. Goldstein and Scheerer (19) point out that there are various 
grees and gradations of these approaches. It is probable that ‘‘the 
normal individual combines both attitudes and is able to shift from one 
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to the other at will according to the demands of the situation,” More 
work with normal subjects is clearly needed in this area, since other 
experiments with different emphasis have strongly suggested that these 
attitudes are important aspects of concept formation and use. Hanf- 
mann (21), in fact, has presented preliminary evidence based on the 
Vigotsky test for “personal patterns” of approach in tasks involving 
concepts. In the predominantly “thinking” or conceptual (abstract) 
approach, the subject develops hypotheses without paying much atten- 
tion to the blocks, which are utilized’ to check the hypotheses; all of this 
may be accomplished without actually touching the blocks. On the 
other hand, in the predominantly ‘‘perceptual’’ (concrete) approach, 
the individual keeps in close touch with the material and gets his ideas 
from looking at or handling the blocks. A predominant approach of one 
kind or the other is characterized as a “concordant” pattern, whereas 
in a “discordant” pattern the two tendencies conflict with each other, 
leading to a less efficient performance. 


CONCLUDING STATEMENT 


In this review of concept formation we have been concerned to show 
that it will ultimately be necessary to take into account a wide variety 
of facts before an adequate formulation can be achieved. In general, 
concepts represent regulating (or selective) systems in the mental or- 
ganization of the individual—systems which link separate sensory im- 
pressions, which depend upon past experience, and which are organized 
apart from direct sensory data. A given concept has both extensional 
and intensional meanings; it may have a consistent or inconsistent or- 
ganization; it has important hierarchical relationships to other concepts. 
Furthermore, an adequate distinction must be made between the selec- 
tive mechanism of the concept and the response selected—whether ver- 
bal (such as naming), manual (such as reaching for an object), or covert 
(such as an image). 

So far as the available experimental data go, it appears that three 
major problems have been studied but without sufficiently clear dif- 


ferentiation between them. We have suggested that one problem is 


concerned with the development of the ability to conce 


ptualize (to form 
and use concepts), 


another with the acquisition of a repertory of con- 
cepts (building up an organization of particular concepts), and still 
another with how any particular concept is achieved. The first two 
problems are basically genetic problems which mus 


t be approached 
primarily 


through tracing the learning process in the. child; the third 
problem is, of course, important in child behavior, but it has been studied 
primarily at the adult level. Indeed, we have pointed out that it seems 
to be the only problem of concept formation which can be investigated 
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at the adult level inasmuch as the adult has already developed an abil- 
ity to conceptualize and already possesses so great a store of concepts 
that “new” ones are probably applications or reorganizations of pre- 
viously learned ones. Nevertheless, it is still important to find out more 
than we now know about the characteristics of adult concepts, about 
how the repertory is used in a perceptual or learning or problem-solving 
situation. 

Despite the magnitude of the problems, only a comparatively few 
methods have been used to investigate them. With children, the two 
methods have been an interview-questionnaire technique and a per- 
formance situation. Although the two genetic problems have not clearly 
been distinguished, as pointed out above, the latter method seems to 
have been applied mainly to Problem 1 (that is, the performance of the 
child is tested to sce if he can conceptualize in various situations), and 
the former method to Problem 2 (that is, the child is asked questions in 
order to determine what concepts he has, how he uses them, etc.) With 
adults, the methodology has included introspection, learning situations, 
and problem-solving. The favorite procedure in the learning situation 
has been the anticipation method. Most experiments, however, have 
not included a preliminary learning period but have resembled problem- 
situations. 

Bearing in mind the limitations imposed by these methods—for 
example, that the intensional and inconsistent aspects have been largely 
ignored—we can, nevertheless, note that a certain amount of progress 
has been made towards answering the three currently identifiable prob- 
lems in the investigation of concept formation. 

Problem 1, which concerns conceptualizing ability in geiert pa AT 
the most inadequately investigated of the three. We do not ent eked 
certain that there is an ability to conceptualize which might Be istinga a 
from other perceptual and intellectual functions. a M kao = : 
concepts change with age, but whether or not this reflects py sor S 5 
general function to form and use concepts has not been convincingly demon 
strated. Several studies suggest that children can and do form concepts at a 
very early age and that the chief differences in this function between children 
and adults are of degree rather than kind. Thus, children have fewer concepts, 
perhaps because they have not yet had sufficient experience rather than because 
they do not yet have sufficient conceptualizing ability. Similarly, they cannot 
verbalize their concepts as well as can adults, but this does not necessarily mean 
that they do not have the concepts. An important finding in this connection, 
which warrants much more research, is that “concept scores” determined in 
various ways have a low correlation with intelligence test scores but a high 


Correlation with training and experience. 
With regard to Problem 2 (the acquisition of a repertory of 
More is known. In fact, most investigations of children have 


concepts) much 
dealt primarily 
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with it. Here it has been found that concepts tend to change with oe 
age, becoming more numerous, more complex, and more “logical.” It m e 
tentatively ascertained that children acquire concepts in a definite order, - 
though more systematic studies at very early ages are needed. For i ai 
triangularity can be established as early as fifteen months, roundness by m 
age of three years, and size relations somewhat later. Concepts of time, socia 
concepts, etc., are acquired later and undergo long development up into 
adulthood. ‘ 

Finally, Problem 3 (the formation of a particular concept) has been dealt 
with more intensively than either of the other two. The great bulk of the 
research with adults has been concerned with discovering what happens when 
an individual evolves a particular concept or group of concepts out of a'set of 
stimulus material. It has been found that performance of this kind is influenced 
by many conditions of presenting the stimuli, such as: (a) different ways of 
presenting the stimuli (order of presentation, varying the complexity; (b) 
contextual factors; (c) the inclusion of negative as well as positive instances; 
(d) set; (e) interference between similar series. In addition to these results 
bearing upon objective features of the concept-forming situation, what might 
be called “concept behavior” has been extensively observed. Among the 
characteristics noted are the tendency for subjects to evolve concepts gradually, 
the occasional attainment of concepts without awareness of the concept itself, 
the development of inconsistent as well as consistent concepts, the tendency 
for concepts to be learned in a definite order, and the occurrence of varying 
degrees of concrete and abstract approaches to, and use of, concepts. 

Out of all these findings at least four significant points emerge for 
future investigators to consider. 


1. The first is the distinction often mentioned above between child and 
adult concept-formation. The develo 


function merits especial attention. 


2. The second point is the surprising paucity of methods which have been 
employed to investigate the problems of concept-formation. The methodology, 
therefore, should be extended and elaborated 


3. The third point is the need to recognize more clearly than has been the 
case heretofore that concepts have internal and organizational characteristics 
as well as those objectively definable in terms of the external (e.g., verbal) 
behavior of the individual. 

i 4. Finally, most investigators have concerned themselves only with very 
limited aspects of concept formation, so that research on a wider scale is needed 
along with conceptual integration of all the varied facts discussed in this article. 


pment of conceptualizing as a general 
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METHODOLOGY IN PROPAGANDA RESEARCH! 


T. R. VALLANCE 
University of Massachusetts 


Two major topics are taken up in this review. The first of these re- 
lates to the unsettled systematic status of propaganda, including the 
variety of ways in which propaganda phenomena have been concept- 
ualized. In the course of developing this topic the framework for a 
methodological analysis of propaganda will be presented and illustrated. 
The second major topic concerns some of the more important efforts to 


study propaganda under experimental conditions and calls attention to 
some of the difficulties of such study. 


THE UNSETTLED SYSTEMATIC STATUS OF PROPAGANDA 


There is ample room for efforts to organize the facts and to theorize 
about propaganda, because no matter what one writes he can be fairly 
sure of not running counter to an experimentally verified and clearly 
organized body of fact and theory. A psychologist offering a neural per- 
servation theory of “reminiscence” would promptly be shown to be at 
variance with established fact and theory. The thinker about propa- 
ganda, on the other hand, is almost free to conceptualize as he pleases 
without threat of serious professional consequences. 

This section of the paper will illustrate 
viewpoints concerning propaganda. In so doing it will illustrate the 
fact that a widely accepted systematic outlook in propaganda is lacking. 
Conceptualizations by different writers will be reviewed and several 
definitions of propaganda presented and discussed. 

First, however, a note on the meaning of “conceptualization” as 
used in this paper will establish the framework of the following discus- 
sion. A conceptualization of propaganda is the specification of the inde- i 
pendent, intervening (or intermediary), and dependent variables in- 
volved in Propagandizing, together with statements or propositions 
showing how variables of the three classes relate to one another. 


For Purposes of the present analysis, the class of independent vari- 
ables will include the doings of propagandists and t 
ganda stimuli which impinge on the Propagandee. 


The class of intermediary variables? includes (a) measures or indices 


several efforts to establish 


he resulting propa- 
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of the social structuring of propagandees (societal intermediary varia- 
bles) and (b) measures of the propagandees’ attitudes, values, teleo- 
nomic trends, traits, needs, or other appropriate psychological constructs 
(psychological intermediary variables). Like intervening variables and 
hypothetical constructs in learning theory, variables in this class are 
thought of as bridging the gap between stimulus variables and response 
variables, explaining the nature of the relationship between them. 

The class of dependent variables here includes measures of the propa- 
Sandees’ responses to propaganda—change in attitude, memory for 
Propaganda content, overt actions of specified kinds, etc. 

It should be pointed out that the two sub-classes of intermediary 
variables, societal and psychological, while having the common func- 
tion of explaining the connection between the stimuli presented by the 
Propagandist and the responses of the propagandee, are not assumed to 
be on the same level of logical discourse. Psychological intermediary 
variables are in the nature of hypothetical constructs or intervening 
variables (cf. MacCorquodale and Meehl’s discussion of these terms 
[30]) and as such are inferred from concrete data; they do not themselves 
Senerate the data. Societal intermediary variables, however, may be 
observed directly. That is, the data of the variable may describe, or 
otherwise refer directly to, objective facts within society. For example, 
one could compute an index based on knowledge of a person’s socio- 
economic status, religious affiliation, and other special group member- 
ships, which might account for the differences between his and others’ 
responses to common propaganda stimulus variables. Such an index, 
and the conditions it reflects, would not be “caused” or otherwise in- 
fluenced by the propagandist (or the experimenter) and so would not be 
an independent variable as that term is used in the present analysis. 
(The index could, of course, be “manipulated” statistically once ob- 
tained, just as indices of psychological intermediary variables could.) 

Likewise, the social structures mediating propaganda effects ae 
also be considered as societal intermediary variables. „For aon 
People may be urged to put pressure on their legislators in support ora 
Propagandist’s objective. The final “putting of pressure depends bie 
the existence and availability to the propagandees of the specialized 
Social structures mediating communication (mails, etc.). Thus the un- 


for this. First, data about certain variables in this class (e.g., indices of social structuring) 
are obtainable apart from the organism whose behavior is in question, whereas an 
vening variables of the learning theorist are presumed to represent conditions a TEA 
tions within the organism. Second, intermediary variables in the two major su T EA 
are defined and measured by distinctly different procedures and are different in log 


Structure, as the following discussion brings out. 
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derstanding of this particular dependent variable (‘‘number of urgings 
delivered to legislator X”’) hinges to some extent on a societal interme- 
diary variable that could be indexed as “availability of communication 


channels to propagandees.” 

The choice of specific intermediary variables in either sub-class will, 
of course, be influenced by the particular dependent variable the ex- 
perimenter wishes to examine, as well as by his particular theoretical 


preferences.® 

The several conceptualizations discovered for discussion in this paper 
seem to fall into three fairly distinct categories. These categories may 
be briefly characterized before taking them up separately in detail: 


1. Linear conceptualizations tend to suggest that propagandas operate as 
forces, each trying to push its recipients in some particular direction. In such 
conceptualizations emphasis is mainly on such independent variables as the 
content itself or the medium of its delivery, with relatively little attention being 
given to intermediary variables such as the social structuring of the propagan- 
dees and their psychological characteristics. Seldom, too, is effort given to 
specifying systematically the nature of the outcome, or dependent variable. 

2. Psychological conceptualizations emphasize psychological intermediary 
variables such as the attitude and value systems of the propagandee and give 
little attention to the content of the propaganda or the propagandees’ social 
structuring. Dependent variables are most commonly construed as psychologi- 
cal data: attitudes, opinions, beliefs, etc. 

3. Situational conceptualizations' stress intermediary variables comprising 
the objective social structures in which propaganda must operate. Other 
independent variables and psychological intermediary variables are given 
less attention. Dependent variables are commonly construed as some form of 
social action as well as psychological data. 

4. Occasionally a writer whose offerings are best placed in the situational 
category edges over into a fourth class of conceptualization which may be 
called structural. Here the effort is made to imagine all the possible variables 
that could be related to the effectiveness of a propaganda effort. The meaning 
of this as yet practically unoccupied category will be developed later. 


Quite obviously, the discussions in the sources to be cited are not 
arranged so as to permit unambiguous identification of the variables the 
writers had in mind. But in organizing the available materials the pres- 
ent writer has tried to ferret out the others’ meanings and to consider 
them in the framework just described, in order to compare them more 


2 Relevant to our discussion of societal intermediary variables, an incidental topic 
in an earlier paper by Tolman (41) points somewhat in the same direction. 

4 The term “situational” is used in preference to “social,” “societal,” or “cultural” 
because of the intention to refer to the social situation (or social structuring) of the 
propagandee, rather than to the broader conditions characterizing the total culture in 
which the propaganda occurs. 
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easily and to evaluate them more fairly. Terms identifying the variables 
apparently had in mind by the various writers are bracketed within 
quotations. 


Linear® Concepltualizations 


The clearest example of a linear view of propaganda is that of Moss 
(35), who says: 

Propaganda is an indirect type of appeal through suggestion [independent 
variable], which makes possible the management [dependent variable] of people. 
Propaganda may sell [dependent variable] a commodity, an idea, or a man—not 
on the basis of merit but through emotional and suggestive appeals [inde- 
pendent variable] which strike a sympathetic chord in the imagination [figure 
of speech?] of the public.... So powerful is political propaganda when 
skillfully manipulated [independent variable] that the mass of voters can be 
made to believe [dependent variable] one thing today, a quite different thing 
next week, and its opposite a month hence (pp. 424-425). 


Here propaganda is a force, presumably taking the form of words, that 
a be turned on or off according to the desires of the person controlling 
it. 

Another linear conception of propaganda is portrayed in The Fine 
Art of Propaganda (46), published under the auspices of the Institute 
for Propaganda Analysis. Here propaganda is defined as ‘opinion ex- 
Pressed for the purpose [independent variable] of influencing reaction 
[dependent variable] of individuals and groups,” and the bulk of the 
book is devoted to illustrating in Father Coughlin’s speeches “The 
Tricks of the Trade,” the now well known seven “devices” that pro- 
Pagandists are said to apply in influencing the action of others. The 

devices” are treated as tools that may be used at the whim of the pro- 
Pagandist, and it is pointed out that ‘Once we know these devices well 
enough to spot examples of their use, We have taken a great and long 
step toward frecing our minds from control by propagandists (p. 24). 
Throughout the book no reference is made to what effect personal char- 
acteristics or social structuring of the victims of the devices may have 
on reactions to propaganda. The emphasis is entirely on the forces 1n- 
herent in the “Tricks of the Trade.” 

Efforts at content analysis, exemplified in some of the work of 
Lazarsfeld and Merton (26) stem from an essentially linear conception 
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d work) as a me 2 
oach” upon which he is now working. The 


anda studies, including the dependent- 
arity, was developed by the present 


iiad hog concept of the “linear” a 
Sis y Floyd H. Allport (unpublishe 

tomary logic from a “structural appr 
application of the concept, made here to propas 
independent variable logic as an earmark of line 
Writer, 


36 T. R. VALLANCE 


of propaganda, though other works by these two writers fall well ze 
other categories. Lazarsfeld and Merton define propaganda as “any an 
all sets of symbols [independent variable] which influence opinion, be- 
lief, or action [dependent variable] on issues regarded by the community 
as controversial” (26, p. 58). They then report studies in which definite 
features of propaganda—that is, features of the symbols—are linked 
with definite types of response. In their procedures, the symbols making 
up the propaganda are analyzed for particular themes, classified as 
favorable or unfavorable with respect to some propaganda objective; 
or the interrelationships of themes are studied. Such characteristics of 
propaganda are then correlated with “response analysis" data obtained 
through interview. Though a great emphasis on this type of approach 
to propaganda could lead to de-emphasis of social and psychological 
characteristics of the propagandees, Lazarsfeld and Merton recognize 
the limitations of this approach, and incidentally add a situational 
meaning to their conception of propaganda, in pointing out that “no 
propaganda [independent variable] can prevail [dependent variable] if 
it runs counter to events and forces [societal-psychological (?) interme- 
diary variable] underlying those events... . Propaganda is no sub- 
stitute for social policy and social action...” (p. 79). 

Another point of view on propaganda illustrating mixture of two 
categories, this time linear and psychological, is that of Lindesmith and 
Strauss (29). These writers say that propagandizing “refers to the at- 
tempted [independent variable] conversion [dependent variable] of 
masses of men and women to a point of view. Successful propaganda 
[independent variable] ends in mass results [dependent variable]: it 
causes numbers of people to act together as a group, or at best to act in 
similar ways. It may also be used to undermine the morale of op- 
ponents” (pp. 499-500). They then go on to list “techniques” the propa- 
gandist may use to get his results. However, in the discussion of the lim- 
itations of propaganda, their conceptualization appears to fall on the 
borderline between the linear and psychological categories: “The propa- 
gandist must play {independent variable] on the response system of 
People [psychological intermediary variable] and sometimes he will find 
his human subjects very recalcitrant [dependent variable]? (p. 503); 
this idea is then elaborated somewhat. Still less recognition is given to 
situational factors as a limitation on the propagandist when Lindesmith 
and Strauss point out that he may run against the propagandees’ con- 
ceptions of themselves as fathers, churchgoers, and loyal citizens if he 
attacks basic institutions such as the family, church, or government. But 
this admixture is still largely psychological in that it deals with various 
concepts of self that may arise from institutional role-playing. 


—- 
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Strengths and weaknesses peculiar to linear conceptualisations. Here the 
major strong point seems to be the development of methods of analyzing 
propaganda content and of ways of recognizing how various utterances in 
public communication channels are slanted toward certain viewpoints. Curi- 
ously, though, this advantage grows out of the principal weakness of linear 
approaches, namely the overemphasis of one kind of independent variable— 
the verbal output of propagandists. More work could well be done with con- 
tent analysis, but it might be more fruitful to give additional effort to identify- 
ing the particular psychological intermediary variables to which the various 
categories of content might be relevant. Efforts in this direction could well take 
“response analysis” (26) procedures as a point of departure. 

There are other weaknesses in linear conceptualizations common to other 
conceptualizations which, to avoid repetition, are taken up after the others 


are considered (see pp. 43-45). 


Psychological Conceptualizations 


Psychological conceptualizations of propaganda are those more 
clearly emphasizing the attitudes, values, and other personal charac- 
teristics of propagandees (both as psychological intermediary variables 
and as dependent variables). The most clear-cut example of a purely 
Psychological approach to propaganda is that of Krech and Crutchfield 
(23). In its very nature phenomenological, the psychology of Krech and 
Crutchfield cannot give emphasis to social structurings or to the symbol- 
content of propaganda apart from the way those things relate to the 
individual's perceptions as determined by his needs and values. Re- 
Sponse to any stimulus, propaganda content included, depends solely on 
the cognitive reorganization of the “psychological field” of the indi- 
vidual at the time of stimulation. The psychological field, they say, is 
“a cross section, at a given moment, of the psychological existence of 
the individual. It includes only what is present at the moment, not on 
Was present previously or what may be present in the e aa E 
Elsewhere, Krech and Crutchfield identify the psychologica i t the 
state of neuropsychic processes that are reflected in the "o 
experienced world of the individual and in the form of patterns 0 neur 
Processes in the brain of the individual. The psychological field is not 
identical with the experiences of the individual for there are important 
Constituents of the neuropsychic process that are unconscious, i.e., do 
not result in immediate experiences by the individual” (p. 37). In es 
treatment of propaganda, then, these writers look upon words as a 
Jects in the real world, objects as real as the things for which they poa 1, 
and the propagandist thus appears as aman who can alter aiher! peop = ; 
Worlds by introducing words into their enviran ments just as he E 
by introducing people, machines, or furniture. Propaganda ana ar 
for them would be mainly “concerned with the current beliefs, needs, 
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percepts, attitudes of the listener” (p. 329). Ina very subjective S USS 
then, their approach is purely psychological, dealing with the private 
experiences of the person. No effort is made to relate propaganda siorts 
and effects to objective collective relationships of the individual, for 
these things may or may not be important, depending on the perception 
of them by the person. Krech and Crutchfield are not clear about how 
the psychological field of a person ata given instant is to be ascertained 
for purposes of prediction, but that is not a problem for this paper. 

Another viewpoint predominantly psychological, although having 
noticeable strains of linearity, is that of Doob (15). Doob defines propa- 
ganda as ‘‘the attempt [independent variable] to affect the personalities 
[psychological intermediary variable?] and to control the behavior of 
individuals toward ends [dependent variable] considered unscientific or 
of doubtful value [psychological intermediary variable] in a society 
[societal intermediary variable] at a particular time” (p. 240). The 
last seven words of the definition convey the only implication in Doob’s 
treatment about the importance of social organization in the study of 
propaganda. He develops this phrase only in an effort to distinguish, as 
many writers do, education from propaganda. But beyond this dif- 
ferentiation, Doob’s treatment of propaganda is almost strictly psycho- 
logical, as suggested by the titles of his chapters 14, 15 and 16: “The 
Perception of Propaganda,” “Personality and Propaganda,” “The 
Learning of Propaganda.” Chapter 13, “The Content of Propaganda,” 
suggests linearity of approach, for here we find methods for determining 
and adjusting the relative proportion of various appeals and themes from 
which the unit of propaganda derives its strength. 

To illustrate further Doob’s psychological viewpoint we consider 
some of the details of the chapters just mentioned. In chapter 14, Doob 
speaks of auxiliary responses, roughly equivalent to attitudes, whose 
function is to produce the perception at the basis of the learning of 
Propaganda. The propagandee’s action results from “propaganda he 
has heard and from other attitudes within him. The responses facili- 
tating perception have been merely auxiliary though absolutely neces- 
sary for the final behavior” (p. 321). Also in this chapter Doob takes up 
such standard topics in perception as stimulus intensity, stimulus con- 
text, stimulus simplification, perceptual repetition, and perceptual vari- 
ation, and illustrates how these factors operate in various forms of 
propaganda from advertising to psychological warfare. In chapter 15 
Doob emphasizes personality characteristics that the propagandist 
finds related to the propaganda objectives (that is, a “personality re- 

sponse” which is “instrumental in achieving a goal response or which 
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mediates such a response. ... In the case of propaganda the goal re- 
sponse to which a personality response is related or unrelated is the 
Propaganda objective”). Other related material comes in chapter 16 
where Doob mentions three reasons why personality responses aroused 
by propaganda may not result in the recipient's learning a new attitude. 
These are (1) their drive strength may be weak, (2) the responses may 
be unrelated to the propaganda goal, and (3) other personality responses 
Previously aroused in connection with the propaganda goal may have 
greater drive strength. 

f Further research may show that an idea suggested in the material 
Just cited represents a real advance in propaganda theory, viz., the rela- 
tionship of personality characteristics to action in bringing about the 
Propaganda objective. The role of personality in this context has re- 
ceived little attention, more study having been devoted to characteris- 
tics that may be associated with the propagandee’s becoming convinced 
of the desirability of the objective itself. 

A. M. Lee (27) mentions, among others (see below, pp. 41-42), a 
Psychological approach which expresses the idea that social struggles 
and their propagandas attract personality types that can find needed 
expression in the resulting appeals, promises, and actions, and that such 
Personalities once attracted have strengths and limitations that are felt 
throughout the entire conflict. Though Lee advances no evidence for 
this view, it is an interesting suggestion, similar to the one mentioned 
in the preceding paragraph, and one that should be specifically tested in 
an experiment. ‘ 

_ Another largely psychological conception of propaganda, though this 
time with situational leanings, is given in the recent compendium of 
Smith, Lasswell, and Casey (40). Their statement that the “content and 
control of propaganda are directly related to social structure or we 
Sests a situational type of orientation. But their definition o en 
Structure as “the basic values of a given society and the pattern tollowe 
in distributing them” (p. 2)—together with the observation that “limits 
are put on the public media by the attitudinal standards of the gom 
Munity as a whole, which include morality, loyalties, expectations” (p. 
2)—reveal a strongly psychological orientation. Although some recog- 
nition is given to collective involvements of the members of the public, 
these involvements are seen as important only insofar as they produce 
attitudes and values in people. The relative emphasis of collective vs. 
individual determinants of response to propaganda leads us to classify 


the approach as hological 
psychological. 3 ‘ 
Bartlett’s (6) view is likewise psychologically oriented. He defines 
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propaganda as “‘an attempt {independent variable] to influence opinion 
and conduct—in such a manner [independent variable] that the persons 
who adopt [dependent variable] the opinions and behavior indicated do 
so without themselves making any definite search [psychological inter- 
mediary variable] for reasons” (pp. 5-6). The essential process in 
propaganda is, for Bartlett, suggestion—largely prestige suggestion— 
which releases certain tendencies [psychological intermediary variable] 
already set to go. Bartlett does not discuss social or group allegiances of 
people as importantly related to responses to propaganda, and he at- 
tempts a psychological distinction between propaganda and education. 
The latter he sees also as attempts to influence thinking and conduct, 


but in education the individual is encouraged to seek to understand for 
himself why he does what he does. 


Another psychological approach is that of Bird (8), who defines 
propaganda as “planned and systematically applied suggestion, expressed 
largely in symbols [independent variable], for the purpose of controlling 
attitudes and securing a predetermined mode of conduct [dependent 
variable] (p. 310). Bird states further that “Propaganda is above 
all else addressed to and is successful through feelings and emotions 
[psychological intermediary variable]"’ (p. 313). Other predominantly 


psychological views are those of Kimball Young (45), A. L. Edwards 
(19), and E. L. Bernays (7). 


Strength and weaknesses peculiar to psychological conceptualizations. The 
advantage in psychological approaches to propaganda lies obviously in the 
search for important psychological intermediary variables to tie together 
propaganda stimulus and propagandee response. After all, it may be argued, 
it is an organism whose response is the center of interest in propaganda as in 
other fields of behavior, and the more we can know about the psychological 
attributes of that organism the higher will be the accuracy with which we 
predict its behavior. This, essentially, seems to be the view of phenomenolo- 
gists, who, in theory, frankly discount the importance of conditions not a part 
of the organism's psychological field or life-space. 


As noted above, Doob has suggested the utility of studying personality 
characteristics that 


might predispose the propagandee to do things toward a 
propaganda objective in addition to those predisposing to believing in the merits 
of a propaganda objective; this is a type of psychological intermediary variable 
not suggested by other writers. Further research may show this to be a positive 


value in the study of psychological variables in propaganda. 

The concentration upon psychological intermediary variables in psychologi- 
cal conceptualizations means that societal intermediary variables tend to be 
overlooked. While it may be taken as a sort of programmatic assumption that 
most psychological characteristics arise from experiences in social structures 
social psychology still lacks specific and detailed knowledge of the relationship 
between the objective facts of social structures and various psychological 


al 
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phenomena. This means that we cannot justify high confidence in predictions 
of propaganda effects (and other behaviors) in the absence of measures and 
indices of relevant social structures made apart from, and considered in addition 
to, psychological variables. A second weakness in typical psychological con- 
ceptualizations (Doob's being an exception) is the relative lack of concern with 
independent variables per se; although in the over-all study of propaganda 
these variables are strongly emphasized, the relationship between them and 
psychological intermediary variables deserves more study. 


Situational Conceptualizations 


Situational conceptualizations of propaganda give relatively greater 
consideration than the two preceding types of treatment to the impor- 
tance of collective organizations in which the propaganda recipients 
are involved. It should be re-emphasized that the categories around 
which the present discussion is organized are not mutually exclusive but 
differ from one another mainly in degree of emphasis on the various 
classes of variables in terms of which propaganda phenomena may be 
analyzed and upon which the prediction of the propagandee’s response 
may be based. The present category includes views with considerable 
psychological emphasis, but they appear to stress social structures rela- 


tively more than those given earlier. 

Illustrative of the situational viewpoint is that o 
worth (24), who point out that the direct effects o i 
often been exaggerated. They advance the view that it is “to the social 
conditions [societal intermediary variable] which make people suscept- 
ible to conversion [dependent variable], rather than to the propaganda 


itself [independent variable], that we must first look for an explanation 


of political or other leadership which has used propaganda to secure 
the importance of the 


leadership status” (p. 447). While recognizing : 

psychology of the propagandees (“If they are reasonably ers bi 
what they have, propaganda will not be very effective, 2 5 ) i w 
also recognize, by implication, that the peculiar individual “psyc 


logies” arise from the social structurings of the time and place. 
Another situational approach is followed by A. M. Lee (27). He first 
symbols, ideas, events, and 


defines propaganda as “the use of words, its 

Personalities with the intention [independent variable] of forwarding OL 
attacking [dependent variable] an interest, cause, project, institution, oF 
person [societal intermediary or dependent?] in the eyes and minds of 
a public [dependent or societal intermediary?]” (p. 127). . After this 
rather loose definition, Lee describes a number of approaches to propa- 
ganda, the first of which is the “societal approach.” Here he makes the 


: ois p : : d 
Point that propaganda arises and participates in social tensions an 


f LaPiere and Farns- 
f propaganda have 
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struggles and that environmental conditions set limits to societal rage 
which in turn control the effectiveness that propaganda may have. Lee 
says that the investigator or propagandist should study (a) the nature 
of underlying social tensions and struggles and (b) who is competing 
i m and why. 

sag situational approaches are the following: Parsons (37) defines 
propaganda as one kind of attempt [independent variable] to influence 
attitudes and hence the actions of people [dependent variable] by lin- 
guistic stimuli [independent variable], and states that propaganda 
[independent variable] if it is to be successful [dependent variable] must 
be developed in relation to both the individual [psychological inter- 
mediary variable?] and the social institutions [societal intermediary 
variable] in which it is to work. R. H. Turner (42) also says that propa- 
ganda effectiveness [dependent variable] depends on techniques [in- 
dependent variable] and the receptiveness of the social situation [so- 
cietal intermediary variable] and interaction with the particular social 
situation [societal intermediary variable]. 

The clearest attempt reported thus far actually to study propaganda 
in a real life social situation is that of Lazarsfeld, Berelson, and Gaudet 
(25). Although this report contains scarcely any direct discussion of 
approaches to propaganda per se, the methods and data that are pre- 
sented reveal the situational approach in its clearest form. This study of 
“how the voter makes up his mind in a presidential campaign” describes, 
in terms as objective as the available methods permit, the institutional 
allegiances, economic status, and family loyalties which were related 
to voting behavior and the effects of the propaganda campaign upon 
such behavior. In other words, the study carefully analyzed the social 
situations in which a propaganda war was being waged, and sought, 
with considerable success, to identify those components of the situation 
related to several propaganda effects. The methods and some of the 
results of the study are reported in more detail in the next section. 

Strengths and weaknesses peculiar to situational conceptualizations. 
writer there seem to be two main strengths in situational conceptuali 
The first of these is in the concentration on social structuring (or societ: 
mediary variables), which is not only the scene of propaganda activi 


constitutes some of the major conditions which produce the frustrati 
anticipations of frustrations giving rise to propaganda in the first place. It 


To this 
zations. 
al inter- 
ties but 
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ee change in some aspect (however small or great) of the social 
ee “ This being so, dependent variables are to be predicted, in part at 
a , from indices based on what are here called societal intermediary variables 
et by Lazarsfeld, Berelson, and Gaudet (25) of an “Index of Political 
sposition"’ is an example of this. 
a foe ig in situational conceptualizations may be noted a lack 
teh aa ne capaci variables—content and the doings of the propa- 
ee ma p ative lack of systematic concern with psychological inter- 
n SE es (understandable in consideration of the training and in- 
duaia ce riters on propaganda whose products would be classed as 
E j so, much work remains to be done on how to assess for the 
pee te = particular involvements or roles in various structures of society 
sanda ( relate clearly these involvements and roles to his response to propa- 
a version of one of the perennial problems of social psychology). 


Summary of Methodological Weaknesses Common to 
Conceptualizations Considered Thus Far 


The fi j - ih 
fies te — paragraphs have a generally critical tone, so let it 
ee emphasized that the conceptualizations reviewed above when 
oe together contain much that is good and useful, though it is not 
. a in systematic language and organization, This section 
a lasizes common methodological weaknesses in the hope that past 
an Hl K z Aa i 
os present shortcomings may be avoided in a more positive contribu- 

n, 
tose First, and most general, definitions and discussions of propaganda tend 
the alge loose and “global,” often failing to recognize the need to distinguish 
i hree major classes of variables which must be specified before research 
is oo systematically. For example, when Lee (27) defines propaganda 
ae 1e use of words, symbols, ideas, events, and personalities with the intention 

orwarding or attacking an interest, cause, project, ion, or person in 


th instituti 
e eyes and minds of a public” it is difficult to know wh 


at variables are meant 
to be indicated by these phrases. Should the independent varia 


ble be ‘‘use of” 
’ or should “intention” be included? 


= “use of words... and personalities,’ c t > | 
; erhaps “intention” would be a part of a societal intermediary variable, since 
it implies (with “... of forwarding or attacking a cause....”) a context of 

' should be thought of 


social conflict. Perhaps ‘forwarding or attacking. . 
as dependent variables since they may be outcomes of “use oha<. At NY 
rate, unless a definition—accompanied by appropriate clarifying statements— 
really defines and delimits, it is of little use as a starting point for scientific 
research and understanding. 
id 2. The treatment of inde 
entified) is a more specific trouble area. 
well developed aspect of propaganda research. 
section on psychological conceptualiza- 


“belief, attitude, and opinion,” whereas 
of one kind or another. 


pendent variables (assuming they are clearly 
As mentioned, content analysis is a 


But other independent variable 


5 n Aà . . 
ti A comparison of definitions in this and the 
TA show greater emphasis in the latter on 1 
efinitions in the present section more clearly imply overt action 
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attributes should be explored more carefully: source, frequency, mode and 
context of content presentation; saturation (percentage ofa given communica- 
tion medium occupied by a Propaganda); clarity, and the directness-indirect- 
ness dimension; specificity of action urged. All of these terms (and probably 
others could be found) represent independent variables which could be sys- 
tematically experimented with for years provided one had a good conceptual 
york with. 

e betes fie of intermediary variables is a third trouble area, Sociolo- 
gists and psychologists now have available a number of indices (see Appendix 
to 25 for several interesting examples) and tests which may be used to develop 
intermediary variables of both the societal and psychological types for use in 
propaganda and other social psychological experiments, Most propaganda 
experiments at all concerned with intermediary variables have used only one 
of the two subtypes discussed in this paper (cf. 20, 33, 39). The studies by 
Lazarsfeld, Berelson, and Gaudet (25) and Merton (34), and an as yet un- 
published experiment by the writer, have made some effort to understand 
propaganda campaign effects through the use of both kinds of intermediary 
variables. So long as both types have predictive value independently of one 
another, efforts should be made to integrate the two and to explore their 
interrelations more fully. 

The phenomenological approach (cf. 23), incidentally, seems to this writer 
to contain a risk of certain methodological confusions of psychological inter- 
mediary with dependent variables. If one emphasizes the importance of 
how-the-propagandee-perceives-the-propaganda as a determinant of his reac- 
tion to it, he must not overlook the fact that Perceptions are known to the 
outer world only by some response. ‘Strictly speaking, this informing response 
(informing about the perception of the propaganda—not about the perception 
of other, possibly predictively related conditions) is a dependent variable and 
cannot legitimately be used to infer s i : 


served or inferred independently of the predicted. 


4. The treatment of dependent variables is a fourth trouble area needing 
careful systematization. A review of the several definitions of Propaganda 
given on previous pages will show that such terms as opinion, sell, attitude, 
action, reaction, conversion, and undermine are used to point to outcomes of 
propagandizing. Little effort is given to specifying how such terms may be 
made operational (i.e., their referents measured)—viz., how a “reaction” is to 
be identified, how a public is to be recognized as “sold” on some idea, or just 
what constitutes a “conversion.” Lazarsfeld, Berelson, and Gaudet (25) may 
again be cited as having been wide awake to the various outcomes which a prop- 
aganda campaign may have. 

In the last analysis, the success of a Propaganda cam 
in some form of social action, and the researcher must b 
the particular dependent variables (e.g., attitudes, beliefs, etc.) he is studying 
in his particular situation are related to action—this is a r 
profitable basic research. Doob’s (15, chap. 4) 
perception-learning-action appears definitely as 
cal direction. The whole problem 
etc. to overt action is of course ac 


S u Yy response- 
e a step in the right methodologi- 
of relating attitudes, beliefs, needs, opinions, 


entral one in psychology; its solution is being 


tO = 
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actively sought by researchers of several theoretical persuasions and would 
materially advance our understanding not only of propaganda but of many 
other problems as well. 

5. The main evidence that the study of propaganda is still at a rather 
empirical or common sense level is in the absence of statements or propositions 
showing how variables of the different classes are related to one another. 
Linear conceptualizations are highly empirical, sometimes overlooking alto- 
gether not only the problem of relationships between variables but the very 
existence of intermediary variables. What is needed, for example, is a clear 
notion of how and why a given mass of propaganda stimuli (independent vari- 
ables) are perceived in the first place: (a) what personality characteristics, 
values, attitudes, drives, etc. (psychological intermediary variables) contribute 
to perception or failure of perception, (b) how a given perception gives rise to 
a measurable attitudinal response (dependent variable), (c) how attitude (or 
belief or opinion) is related to other behaviors (dependent variable), and (d) 
how involvement (membership, role-playing) in a given set of groups and 
Institutions (societal intermediary variables) is translated into psychological 
variablesand thence into response. Psychology is far from barren of resources, 
both technical and theoretical, for handling such problems (e.g., see 15, 23), and 
it is not the present writer’s intent to imply that no work has yet been seriously 
undertaken toward solving them. Rather it is his hope that more actual ex- 
perimentation in genuine propaganda situations—in addition to pilot studies 
of a laboratory sort (such as 28)—might be undertaken to examine the sig- 
nificance of different variables and the relationships among them. 


The Need for a Structural Conceptualization 


In general terms, we mean by a ‘‘structural conceptualization of 
Propaganda” the following: a set of definitions and propositions which 
endeavors to give adequate consideration to variables of all classes, and 
to encompass advantages already noted in the linear, psychological, 
and situational conceptualizations related to the persuading of large 
numbers of people toward some objective. This view stresses especially 
the relationships among those variables—how they are structured 
together to produce a propaganda campaign. es 
. A ather nneyetenatló and yet broad view of propaganda 1s pr gie ~ 
in a recent essay by Flowerman (18) which comes fairly close pa on 
notion of a structural approach. Although Flowerman's article deals 
with propaganda in the “war against bigotry,” what he has to say may 
well be considered in application to propaganda in general. Blower 
man takes up three general topics, each with a number of subtopics: 
(1) conditions necessary for mass propaganda to be effective, (2) con- 
tent of propaganda, (3) effectiveness of propaganda. 

1. Under the first topic he lists control by the propagandist of He pera 
of mass communication, saturation (referring to the proponon o a ete 
mass of communication made up by the particular propaganda under cons 


46 T. R. VALLANCE 


tion), focussing of attention (influenced by mode, source, comtat and aT 
{ symbol presentation), comprehension of the propaganda by the receivers, 2! ; 
pee rity of the propaganda to group standards (i.e., standards of groups with 
— A agandee identifies). These factors clearly include conditions not 
= ei on e in previously cited treatments of propaganda; they include 
aes ee both within the individual (e.g., comprehension), outside him (e.g., 
pence a and his particular social relationships (e.g., conformity of propa- 
ndards). 
as e os of propaganda content is brief and not par- 
ticularly enlightening as compared with what other writers, notably poe 
and Lazarsfeld and Merton (26), have given us. He does point out a need for 
clear-cut, unambiguous presentation of the propaganda objectives and cites. 
the experiment of Cooper and Jahoda (12) and an unpublished study by Berel- 
son as evidence that people unsympathetic with the objective of the propaganda 
may misinterpret or fail completely to understand the propaganda if it is 
1guous. 
ae Beets discussion of ways of evaluating the effectiveness of propa- 
ganda includes criteria implied in many definitions of propaganda: voting, 
writing letters to legislators, persuading others, writing in for more propaganda. 
He also mentions another measure implied by many writers and used in many 
experiments related to propaganda: scales for the measurement of attitudes and 
information. But in addition Flowerman suggests immediate tests of recall 


of the propaganda, delayed recall tests, and repetition of the propaganda to 
others. 


Flowerman's statement, while containing no effort at systematic 
analysis into variables of different classes, makes explicit a number of 


things clearly relevant to a going propaganda program which are men- 
tioned only piecemeal here and there by other writers. His treatment 


includes many items which should go into what we are calling a struc- 


tural conceptualization, whose major requirements may be stated as 
follows: 


1. A structural conceptualization of propaganda would consider the effects 
which the attainment of the propaganda objective would have on groups and 
institutions important to the propagandee; that is, it would relate dependent 
and societal intermediary variables, 

2. It would study personality characteristics of th 


they relate to (a) acceptance of the Propagandist’s arguments and (b) taking 
available actions toward bringing about the propag 


anda objective; that is, 
it would relate dependent and psychological intermediary variables. 

3. Astructural approach would also include a study of propaganda content, 
as the appeals used relate to personality characteristics, abilities, and interests 
of the propagandee; and it would consider the manner and medium of the 
delivery of the propaganda as related to personality characteristics of the 
propagandee; that is, tt would relate independent and psychological intermediary 
ee ais and most crucially, it would endeavor to provide a means for 


studying how such factors are empirically structured together to produce 


e propagandee both as 


i~n 
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propaganda effects; that is, if would have to contain propositions showing clearly 
the relationships among variables of the three classes mentioned. 


With such a framework set up, and adequate instruments for the 
measurement of appropriate variables, it would become possible to 
conduct a long series of experiments to explore systematically a large 
number of conditions of suspected importance in the understanding 
of propaganda. Quite obviously such a program would require theoreti- 
cal orientation in terms of broader social and psychological theory, and 
a long series of pilot experiments aimed at developing measuring devices, 
before serious systematic exploration could begin.* 


EXPERIMENTAL INVESTIGATIONS OF PROPAGANDA-PERSUASION 
PROCESSES 


The purpose of this section is to illustrate techniques of research 
in propaganda and to point out difficulties in this field of research; 
the section does not present an exhaustive survey of the literature. The 
section contains three parts: a review of studies of attitude change, 
a review of studies of action, and a brief summary of problems and short- 


comings encountered in research to date. 


Studies of Altitude Change 


The experimental modification of attitudes typically involves a 
control group and one or more experimental groups, all equated at the 
beginning of the experiment with respect to some variable—most fre- 
quently the dependent variable (i.e., attitude). Control of differential 
effects of extraneous variables is most frequen tly achieved by randomly 
assigning subjects to groups in the experiment. The experimental 
groups are then subjected to the predetermined conditions, all groups 


are compared on the dependent variable some time arj am be 4 
differences are attributed then to differences 1n experimental trea : 


Occasionally control groups are not used if the oE S mee ki 
judged to be normally quite stable (38). Independent variables apple 
as experimental conditions have included e 


motional vs. rational speeches 
(21), majority vs. expert opinions (31), favorable vs. unfavorable read- 
ing matter (5), speech vs. radio address vs. rea 


ding (44), and various 
types of school instruction (22, 16). 
; . ich begins to meet the requirements of 
€ Although there is nothing in print today whic iter’ tanding that tl 
an integrated structural conceptualization, it 1S the TDS anuer N = DERA 
gra structural c pointed in this direction. (This 


current work of Eloyd H. Allport and a 2 for an early and now somewhat 
work is for the most part unpublished as yet, but see 2 tor a 


out-of-date statement.) A set of hypotheses and ag meri a. 
approach to the study of behavior are being prepared DY P 
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Reviewing the available studies of relationships between propaganda 
and attitude changes, one cannot help being struck by the surperficial 
nature of most of the variables examined. This may be due in part to 
the apparent (though misleading) ease with which experiments of this 
kind may be set up and conducted, but probably more to a lack of a 
systematic theory of attitude. The available studies are almost entirely 
concerned with what we have previously described as a linear approach, 
with only occasional effort being made to relate experimentally produced 
changes to anything other than the manipulations of the propagandist. 
No report seen by this writer deals with a propaganda experiment using 
attitudes as dependent variables in which the attributes of the psycho- 
logical, situational, or structural approaches as described earlier were 
given serious consideration. The fact of “unreality” of the experiments 
which Murphy, Murphy, and Newcomb (35, chap. XIII) lament is 
not nearly so important as this lack of study of inter- and intra-individ- 
ual factors that might be related more importantly to attitude change 
than most variables made up of symbolic content or other non-coercive 


ubject in the experiment might be ex- 


If one were to push further Murphy, 
reservation about unreality of attitude-cha 
have to raise the question of the relationship between attitudes and 
action. While these experiments are relevant to propaganda definitions 
stressing attitude and opinion, they offer nothing conclusive about overt 
action as a result of propaganda. McNemar 
validity of attitude measurement, s 
validity (p. 296). The typical attitude- 
raise the question of the attitude-acti 


Murphy, and Newcomb’s 
nge experiments, he would 


A study by F, H. Allport and Simpson (2) of Axis broadcasts te 


valida- 


An as yet unpublished experiment falling on the borderline between 


,- = — 


= 
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those using measures of attitude or belief on the one hand and those 
using measures of action on the other is that of Franklin (17). In this 
experiment, conducted during the recent war, three groups of college 
student subjects were given three sessions comprising about ninety 
minutes of recorded propaganda. One group received United Nations 
appeals, chosen from those used in the Deren experiment reported on 
pages 51-53 below; a second group received Axis appeals, selected and 
edited from German and Italian broadcasts in March and April of 
1942; and a third group served as a control group, receiving no appeals. 
Prior to the propaganda each subject executed a Civilian Participation 
Inventory comprised of seventy-one items on which he could indicate 
his participation (or non-participation) in civilian war activities. The 
subject could indicate his participation (as of the past one-month peri- 
od), his intention to participate in the future, or both, on any item of 
the Inventory. Between the first execution of the Inventory and the 
propaganda, the subject copied in longhand (as a part of a concurrent 
experiment not reported in detail by Franklin) letters to be distributed 
to other students urging them to discuss and work in the war effort 
and to urge still others to do so. Following the three propaganda ses- 
sions was another letter-writing session after which the Civilian Par- 
ticipation Inventory was executed for the second time. 

We need not detail here the kinds of indices obtained from the scor- 
ing of this inventory. The results are of interest, however, and are 
congruent with those reported by Deren (13, see pp. 51-53 below). 
All three groups increased their participation scores on the Civilian 
Participation Inventory, with differences significant at least at the 
5 per cent level of confidence. The gain for the group receiving the 
United Nations appeals was significant at the 1 per cent level. There 
were no significant differences, however, between the gains of the groups. 
Therefore, the group gains could not have been due to any differences 
in propaganda content, especially since the group receiving no appeals 
increased in mean participation score as much as the others. There 
thus seemed to be other influential factors at work. 


When intention score differences are considered, much the same 
so high as on the 


general trend is apparent, though the gains were not 

participation measures. The United Nations appeals appeared to be 
slightly, though not with full statistical significance, more ane 
than the pro-Axis appeals. The latter were a little more effective a 


no appeals at all. 
Franklin interprets t 
usual naïve belief in the absolut 


nce for the 


“no evide 
- ganda” (P. 


hese results as providin 
e energizing effects of propa: 
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175). She interprets them, rather convincingly, as being due to the 
effects of what is called “structure.” It is noted that all three groups (a) 
executed the Inventory, (b) copied letters aimed at arousing others to 
war activities, and (c) were members of a nation at war, before the propa- 
ganda was received. These three things are seen as clarifying the fact 
that the subject was in a situation structured toward certain outcomes 
(“victory”). The appeals themselves were insufficient to increase (by 
comparison with no appeals) the amount of one’s participation, or inten- 
tion to participate, in civilian war activities. Nor did arguments directed 
toward participation in the war effort produce significantly more effect, 
or any different direction of effect, than the arguments designed by the 
enemy to lessen the subject's Participation in the war effort. 

Franklin then hypothesizes that propaganda “functions only as a 
servant of ‘structure’ [some form of socictal intermediary variable], 
is dependent upon it, and is meaningful only in terms of it. 
mercy of ‘structure’ and thus can be completely neutr. 
(p. 179). The last sentence in the quot. 
that pro-Axis appeals also were followe 

The participation and intention m 
interesting departures from 
namely, toward bringing the 
to the reality demanded by su 


It is at the 
alized by it” 
ation evidently refers to the fact 
d by rises in participation scores. 
easures as used by Franklin are 
previous usages in a realistic direction, 
measure of the dependent variable closer 
ccessful propaganda: action, 


Studies of Action 


Turning now to experimental studies of propaganda in which some 
form of action is taken as the dependent variable, we find only four: 


those of Hartmann (20), Deren (13), Lazarsfeld, Berelson, and G 
(25) and Merton (34). The small nu 


the practical and metho i i 
amount of time, effort 
the significant vari 

g riables aganda 
hey are 


for office in 


y any offices, 
at nothing would be lost by 
experimental test of “emg. 


ental groups were the popu- 


using Socialist election 


t 5 list | Propaganda in an 
tional” vs, rational” ap 


peals. The experim 
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lation of Wards 2, 9, and 10, which received “emotional” appeals, and 
of Wards 3, 4, and 7, which received the “rational” appeals. The people 
in the remaining 12 of the 19 wards served as controls and received no 
Socialist propaganda whatever. The groups of wards were matched as 
well as possible with respect to population density, socio-economic 
Status, previous voting habits, size, and assessed real estate values. 
The appropriate leaflets were handed to the “subjects” by party workers 
on calls at residences (or left under doors of those not at home), The 
criterion of effectiveness was, of course, voting behavior. Results are 
presented in terms of relative gains in Socialist vote in the ward groups 
Over the Socialist vote in the election of the preceding year: the over-all 
vote increased by 16.69 per cent, with the Republicans increasing 19.79 
per cent, the Democrats 13.10 per cent, and the total Socialist vote 
30.86 per cent. Experimental group differences are seen in the fact that 
the Socialist increase was made up of a 50 per cent increase in the emo- 
tional wards, 35.42 per cent in the rational wards, and 24.05 per cent in 
the control wards. Interview follow-ups after the election tended, in 
terms of recall of the leaflet content, to confirm the superiority of the 
emotional appeal. 2 
Hartmann himself calls attention to some of the weaknesses of this 
Study, principally the failure to match the “emotional” and “rational” 
wards with respect to per capita real estate valuation (the evaluation 
being twice as high in the rational wards), which resulted from matching 
them on population density. This may or may not be a serious defect 
in the study, and Hartmann discounts its importance. He points out 
that Socialist support does not come primarily from the lowest economic 
groups and that the socio-economic status of the “rationals” was not 
as high as suggested by the per capita real estate evaluation, since they 
Were families living in upstairs apartments in the downtown business 
area, Nonetheless, this difference constitutes an unknown determiner 
of vote differential. Other difficulties which Hartmann does not mention 
lie in the tacit assumptions of (a) equal readership of appeals, (b) equal 
Occupational representation, and (c) equal convenience to polls, al- 
though the treatment of the data in terms of percentage of increase over 
the Preceding year’s vote minimizes any importance of the last two 
actors named. Another shortcoming of this study, one that is con- 
Ceptual rather than methodological, was the failure to obtain data of 
Psychological and sociological nature about subsamples of his subjects. 
uch variables may perhaps be more basic to causing an individual to 
Vote the Socialist ticket than types of propaganda appeal. pa 
The Deren (13) experiment, as yet unpublished, sought to deter mine 
the effects of two classes of variables on output in a typewriting situa- 
tion in which output was expressed in terms of the number of correct 


Strokes per unit time in copying certain materials. The first olana 0l 
Variables may be called ‘‘degree of structurization for attaining imp: 
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tant ends”; the second had to do with different emotional appeals. The 
experiment took the following form: 


1. A population of 226 students in typing classes of two business schools M 
Syracuse, New York, first copied a real-estate handbill in the regular class one 
on days 1 and 2. On the following two days, 3 and 4, the students typed a 
strongly worded war morale handbill which was to be distributed in various 

ic places in Syracuse. : 
a“ eal chee of the experiment consisted in the delivery, by care: 
fully trained orators, of speeches designed to enhance national morale. F dol 
ing the numerical scheme used above, days 5 and 6 were occupied with speec = 
day 7 was devoted to silent reading of similar material, and days 8 and 9 feature 


speeches again. Days 10 and 11 were given to further copying of the morale 
handbill. 


The appeal materials were of three basic types and a mixture of ~~ 
of these types. A survey of propaganda in the press around the time or 
the experiment showed that most of it could be classified under one = 
another of the following headings: (a) Avertive, calling up ae 
fear, hatred, or rage and making the recipient want to keep the results 
of losing the war as far from him as possible; (b) Devotive, arousing emo- 
tions of sympathy, loyalty, or affection toward American or Allied 
soldiers and making the recipient want to support and share their ef- 
forts; (c) Meliorative, arousing feelings of altruism toward all mankind 
and making the recipient want to end the war so that all might enjoy 
a better world. The first two categories often appeared together in 
public print. n reri s Riias 

Appeals of equal length in all three basic categories were specially 
prepared for the experiment and were judged for strength, or moving- 
quality, by a panel of judges. They were then revised, further edited, 
and rejudged. A combination Avertive-Devotive appeal was made from 
the originals of those classes and also judged for strength. In the final 
forms there were no reliable differences in judged streng 

four sets of material. 

The subject population was divided into five groups, one to receive 
each of the four sets of appeals, and a control. 

The comparison of performances on days 1 and 2 vs. days 3 and 4 was 
to reveal the effects of being structured into a situation (or “national 
morale system,” to use the language of the report) wherein the products 
of one’s work could have important and clearly understandable bearing 
on maintaining the functioning of social structures important to the 
worker. The results of this phase of the experiment showed no dif- 
ferences that could be reliably attributed to the change in the structuring 
of the situation despite the fact that on later questionnaires most sub- 
jects reported feeling like working harder when typing the morale hand- 
bill than when typing the real-estate handbill. The absence of effect 
may have been due to the typically high motivation in the typing of 


th among the 


“yr 
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classroom exercises (i 
3 s (i.e., effects of being i 
gardless of the content Seine shot a classroom structure) re- 
and 11 Mi ces of scores on the morale handbill typing on days 10 
konnen = and 4 again showed essentially negative results: 
of the kinds of wale g me strokes could be reliably attributed to any 
cludes with the ed mete appeals taken altogether. Deren con- 
appeals has little or n oe that propaganda in the form of emotional 
Structured stiuatio , ect in altering behavior output of people in 
well conoid. ie masuh as this experiment was exceptionally 
gated with eo uggestion needs to be taken seriously and investi- 
h x A $ 
tlicoueh, ge we o more basic variables received considerable impetus 
the voter na y n Lazarsfeld, Berelson, and Gaudet (25) of “how 
almost süre to ae —_ ina eS campaign.” In this study, 
Nes yet-to come, i a classic and a point of departure for improve 
léra ‘were used t , the stratification techniques of the public opinion pol- 
were verai sample the population, and some interesting indices 
tion that would b an effort to find important conditions of the popula- 
Baty Onesie i be related to voting intention and to voting behavior. 
its Gongtiene hio, was chosen as the locale for this research because of 
domination b i its freedom from sectional peculiarities and from 
with small ie arge urban center, the possibility of comparing rural 
ution of votes n political trends, and because of the fact that its distri- 
Proximated EaR the various parties had for forty years closely ap- 
Thais seth 7 the entire country. 
3000 eligible v od of obtaining data was as follows: A 
ata; as to eae was made in May of 1940, in which basic sociological 
tained. From tl 1pation, religion, socio-economic status, etc. were ob- 
respect to the uis original number four groups of 600 each, equated with 
designated mentioned variables, were formed. One was arbitrarily 
thereafter a panel, and re-calls were made to its members each month 
he Other ü ne last interviews being taken shortly after the election. 
once: ane hree groups were controls and were interviewed again only 
method ge in July, one in August, and one in October. The panel 
tion and aia gave continuous information on changes in voting inten-. 
tional iform provided an opportunity to secure a great amount of addi- 
checks on yes, about panel members. The control groups served as 
interviews he effect (which did not materialize significantly) of repeated 
import g on voting intention and behavior. bog . 
other wa ant in the present context is one of the several indices and 
iret se of describing the population that these researchers deveion 
Categori ings of socio-economic status (SES) were Eou Fan NE 
a ies with proportions of the population as indicated: A, par = 
the ior, cent; C+, 33 per cent; C—, 30 per cent; D, 20 per cent (A being 
ghest and D the lowest). Party membership was found to vary 


n initial poll of 
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with SES, religious affiliation (Protestant and Catholic only), rural vs. 
urban residence, and, to only a slight extent, age. From these findings 
an Index of Political Predisposition (IPP) was developed. This index 
ranged over six steps from strongly Republican (1) to strongly Demo- 
cratic (6), and was derived from the values in Table I. To illustrate: a 


TABLE I 


VALUES INCLUDED IN LAZARSFELD, BERELSON, AND GAUDET'S 
INDEX OF POLITICAL PREDISPOSITION (25) 


Protestant Catholic 
SES Rural Urban Rural Urban 
A,B 1 2 3 4 
C+ 2 3 4 5 
(O 3 4 5 6 
D 4 5 6 7* 


* Sevens were lumped into the sixth IPP step. 


person classified C— in socio-economic status, who is Protestant and 
lives in the country, would have an IPP of 3, as would a city-dwelling 
Protestant classified C+ in socio-economic status. 

Turning to the effects of propaganda, we note that a political cam- 
paign may have different kinds of effects. When we speak of “the effect 
of propaganda” we usually have in mind a change from one position to 
another on some scale; and whether we get this type of effect depends in 
part on the scale we use. If our scale is dichotomous, as voting Republi- 
can vs. voting Democratic, the only change-in-scale effect possible 15 
outright conversion. But another possible effect is what these writers 
call the activation effect, in which the campaign activates the political 
predisposition of “crystallizers” (those people undecided in their vote 
intention early in the campaign). Such people were found usually to act 
in accordance with their IPP’s. Still a third effect is called the rein- 
forcement effect, meaning the strengthening of original vote decisions: 
keeping partisans in line, and reducing defections from the ranks. The 
data on this third type of effect are principally qualitative and were s€- 
cured in just-before-election interviews. The “pure conversion” effect 
resulting entirely from Republican propaganda on some campaign issue 
(for example the third-term issue) must meet these criteria: (1) Voted 
Democratic in 1936, (2) did not intend to vote Republican before the 
Democratic Convention, and (3) believed Roosevelt had been a g0° 
president. The report states that less than 2 per cent of the total Re 
publican vote in Erie County was attributable to conversions by Pr” 
paganda on this issue. A few additional people (V=14) are reported as 
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being converted by the argument that “Willkie is the champion of the 
poor,” and a very small number—not even reported—of conversions 
were of voters who conformed to the stereotype of the rational citizen 
withholding judgment until all arguments were weighed. These people, 
incidentally, proved to have “weak” IPP’s (while they met the three 
criteria mentioned above, their IPP’s were neither Democratic—5 and 
6—nor strongly Republican—1 and 2). 
This excellent study, making use as i 
available at the time for analyzing sociological v 
prototype of the situational approach to propagand 
tions of their methods and facilities these researchers even attempted to 
obtain relevant information on the personalities of the voters, though 
without much success. This fact suggests their awareness of what we 
have called the structural approach. One can easily imagine the prac- 
tical obstacles to an intensive study of personality within a population 
of any size; the methodological problems which such an undertaking 
would add to a study like Lazarsfeld’s would indeed be formidable. 
But with sufficient time, a staff of a hundred or more psychologists and 
Sociologists, and a budget increase of several hundred thousand dollars 
it might be done. These estimates are made merely to suggest the mag- 
nitude and difficulties of other than exploratory work of this type. 
. Having raised the question of the effect of personality character- 
re on response to propaganda in an election, we turn to another study 
5 mass persuasion” which goes further into a consideration of per- 
onal motives and their relation to propaganda effects. We are referring 
to Merton's (34) report of Kate Smith's efforts in her third all-day radio 
marathon to induce people to buy war bonds. Although this study di 
Not give as much attention to sociological variables and was not as well 
Controlled as the Lazarsfeld study, it does show many instances of xo 
ond purchases due to, or at least precipitated by, the urgings of this 
radio ; t ae Aaa ay that she “succeeded in 
Star. It is probably an exaggeration to say 


Selling som bonds in the course of one day’s broad- 
babi Ap ale hae onceptual grounds in that there were 


h’s appeals contributing to the sales, 
oden (9) has also pointed out. It 


t did of the best techniques 
ariables, stands as the 
a. Within the limita- 


ri 
nae control data on bond buying y " 
cause the total sales figure attributed to Miss Smith was an extrapola- 


na from data obtained in New York City where the broadcast was 
~'1§mating. Nonetheless, some very interesting and probably important 
overed. 


insi : i 
fn into the workings of a propaganda campaign were unc 
us see how they were obtained. 
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cedures for studying Miss Smith’s effectiveness contained three major features. 
First, methods of content analysis (cf. 26) were applied to the scripts used 
by her in an effort to discover, via the second feature, the focused interviews, 
the most effective appeals. The focused interviews were conducted by trained 
personnel in the homes of 100 respondents, lasted three to four hours, and 
were of the “non-directive type,” the respondents being encouraged to report 
their own foci of attention. The respondents were 75 people drawn from the 
lists of those who telephoned bond pledges into radio station WABC during 
the day of the broadcasts plus 25 additional people who had heard the Kate 
Smith broadcasts but did not respond with a bond purchase. These focused in- 
terviews produced data suggesting hypotheses regarding popular images of Miss 
Smith and other possible motivational factors. These hypotheses could not be 
tested for validity in the public at large, since data from only 100 intensive 
interviews were used. Therefore, polling interviews of 978 people in a cross- 
section of the Greater New York population were conducted to secure addi- 
tional data. Merton is not clear as to just when the interviews took place. The 
focused interviews began the day following the broadcast. Half of them were 
completed within a week and “the bulk of” the others during the week follow- 
ing. No information is given as to the time of the polling interviews. The 
delay of many of the focused interviews constitutes an additional uncontrolled 
variable in the observations, for it is well known that original impressions can 
change greatly with time and depend in unknown ways on personal charac- 
teristics (4). 


Merton’s analysis of interviews and content brings out several char- 
acteristics closely relevant to our outline of a structural conceptualiza- 
tion (see pp. 46-47 above). First, there is the organization and content 
of the persuasive arguments—different appeals evoke different responses 
and lead to different decisions. Second, the relationship between the 
propagandist and the propagandee is emphasized, in the form of evi- 
dence of the importance of attitudes toward and images of Kate Smith 
in effecting the decision. Third, the predispositions of the listeners, 
comprised of a “general orientation” to buy war bonds and a “specific 
attitude” toward buying more bonds in the Third War Loan drive, 
are recognized as an important determinant of the effectiveness 
of the propaganda. 

One additional factor which Merton does not recognize as independ- 
ent of the persuasion situation per se, but which on more careful analy- 
sis may be so recognized, is the availability of means for action according 
to the urgings of the propaganda. The Kate Smith drive allowed the 
listeners to telephone pledges to their radio station with the understand- 
ing that they would later be seen for the actual purchasing transaction. 

We may be fairly sure that the drive would not have been nearly so suc- 
cessful without this convenient arrangement through which the desired 
action could be effected (e.g. if people had been asked to run down to 
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the nearest drug store to sign a pledge). We conceive such an arrange- 
ment as this not as a part of propaganda itself (i.e., of the independent 
variable), but as an adjunct to propaganda, a socictal intermediary 
variable, necessary for attaining the objective of the propaganda. 


Summary of methodological problems 


Now let us point out some of the problems in propaganda research 
that are illustrated in studies reviewed or referred to above. 


1. Sampling. Twenty-eight of the thirty-four attitude change experiments 
reviewed by Murphy, Murphy, and Newcomb (36, chap. XIII) used college 
or other students as subjects, a limitation on the generality of findings, par- 
ticularly serious even in exploratory studies when difficulty No. 2 is not met. 

2. Choice of significant independent and intermediary variables. Practically 
all studies of attitude change, and Hartmann’s action study (20), give most 
attention to content or its mode of delivery and very little to concurrent 
conditions within and surrounding the subjects. More fruitful hypotheses for 
future study would probably have resulted from these experiments, even with 
the limited population used, had theory and method been more broadly 
conceived. 

3. Choice of significant dependent variables. Attitude changes in themselves 
are of unknown significance with respect to later action. While the difficulties 
of obtaining action criteria of propaganda effect are appreciated, it seems that 
in many experiments the question has not even been raised. Flowerman’s (18) 
article suggests a number of measures in addition to attitude that might serve 
as useful dependent variables. i 2 

4. Adequate measurement and control of independent and intermediary vart- 
ables. Most attitude change experiments compare different features of propa- 
ganda without effort to control other possibly important aspects of the ma- 
terial. Sims (39), for example, reports different effects on attitudes toward 
the TVA of pro-utility and pro-TVA propaganda, but his experiment does nar 
Control the length, number of themes, quality, or other attributes of a 
materials, simpl lecti me already prepared material at hand. This an 
oth » simply selecting sor ee audy of propaganda in ihe 

er shortcomings also limit Menefee’s ( 


Washington lumber strike of 1935. Such variables making up ie aimn eo, 
tions of a propaganda experiment are indeed often hard to measu sis a ques- 
šut their measurement and control are absolutely crucial in answe ll i being 
tion via experimentation—they even determine what question actually at 
answered by the experiment. Thus, in a research area such as propag aaa 
where there are many practical difficulties in the way of experimentation ed 
where there is little clear-cut basic knowledge to begin with, the eene aar z 
must be all the more careful to have adequate knowledge of and control ov 


e conditions of his research. 
thi 5. Adequate measurement and control earn 
S problem need fuller appreciation. Attentio I 
the fact that Merton’s G4) interview data were gathered hee es 
Steater than two-week period following the propaganda, an un SS den 
Ut regrettable fact. Another noteworthy condition affecting the dep! 


of dependent variables. The nuances in 
Asad has already been called to 
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variable in some experiments is the attitude of conformity (cf. 1, pp. 298-300, 
and 43) which operates in group situations to restrict the range of measure- 
ments; this condition is likely to vary with different classroom situations (if, 
indeed, measures must be obtained in classrooms). When interviews are the 
sources of data, special care must be taken to ensure that interviewers are 
highly and equally trained (this applies, of course, to the obtaining of data on 
intermediary variables as well). In the absence of conclusive evidence of valid- 
ity in measures used as dependent variables, the conclusions from propaganda 
experiments should be very carefully and thoroughly qualified, lest misunder- 
standing and further confusion in propaganda theory and methodology arise. 
Indeed, a very worthwhile series of experiments could deal directly with the 
development, refinement, and thorough understanding of dependent variables 
for propaganda research. 

6. Budget. One occasionally finds reference in propaganda experiments to 
the fact that the cost of certain procedures would be prohibitive. No experi- 
menter can be blamed for the high costs of his operations. Caution can, how- 
ever, be exercised in some cases to keep from spreading funds so thinly that the 
experimenter loses control over his conditions or is unable to tap variables of 
possible significance. Consider, for example, the possible differences in results 
Merton (34) might have obtained had he hired more interviewers to gather 
data more quickly after the propaganda instead of using fewer interviewers 
over a longer time, or if Hartmann (20) had spent some of his funds getting 
better control over sociological variables and less on the leaflets, or if Lazarsfeld 
(25) had obtained more information on personality variables while spending 
less money on control-group polling. The upshot of all this is that research 
in this branch of social psychology is extremely expensive if it is to be done 
well, and in the absence of truly adequate funds experimenters have some 
obligation to allocate what they do have so as to yield the most meaningful 
and valid data. 


SUMMARY 


We have pointed out that there is as yet no well established body of 
systematic fact and theory under which the phenomena generally 
termed propaganda can be subsumed. In an effort to establish this 
point we have reviewed eighteen discussions of propaganda phenomena. 
It seemed possible to classify them in the following broad conceptual 
groups: 

ii Linear conceptualizations, which seem to view propaganda as a set of 
forces (or independent variables) inherent in the propaganda materials them- 
selves, which intermingle with other social forces in a sort of ideological tug-of- 
war causing people to do now one thing and now another (dependent variables). 
Intermediary or explanatory variables tend to be overlooked. 

2. Psychological conceptualizations, which emphasize as intermediary vari- 
ables and as dependent variables the importance of attitudes, values, per- 
sonality characteristics, or the psychological field in determining the effective- 
ness of propaganda. oo. r 

3. Situational conceptualizations, which give most attention to the objective 
facts of social organization as intermediary variables, rather than to values OF 


——s 
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A CRITICAL REVIEW OF THE VALIDITY AND 
RATIONALE OF THE FORCED-CHOICE 
TECHNIQUE 


ROBERT M. W. TRAVERS 


Teacher Education Division, Board of Higher Education 
New York City 


According to a paper by Staff, Personnel Research and Procedures 
Branch, the Adjutant General's Office (5), the basic idea for the forced- 
choice technique was developed by Paul Horst with reference specifically 
to personality scales. Robert Wherry developed a similar idea while 
working on personality measurement for the Civil Aeronautics Author- 
ity, and later the Staff of the Personnel Research Section of the Ad- 
jutant General’s Office attempted to apply the concept first to the de- 
sign of personality inventories and later to the problem of rating 
officers. The latter application resulted in the production of the Army 
Efficiency Report, which was used for some years for the official rating 
of officers. More recently the technique has been used by various pro- 
fessional persons and for a number of different purposes. The method 
of making a forced-choice scale as used by the Personnel Research 
Section, has been well described by Sisson (3). 

The general nature of a forced-choice rating scale is best understood 
in terms of the procedure which is followed in building it. The following 
are the essential steps involved: 


1. Descriptions are collected of individuals who are at each extreme of the 
scale to be measured. If the scale is that of effectiveness as a supervisor, de- 
scriptions are obtained of the most effective and the least effective supervisors. 
This procedure partly defines the scale that is to be measured by the final 
instrument. 

2. The descriptions collected are then dissected into a list of small elements. 
Each one of these elements describes, in essence, a rather specific item of 
behavior. The complete list should cover all the important aspects of the job, 
and the number of items covering each aspect should be related in some rational 
way to the importance of that aspect. 

3. Two values are determined for each item listed. One value, the discrimi- 
nation value, indicates the degree to which the item measures the particular 
characteristic that is being measured. The other value indicates the extent to 
which individuals tend to rate others too high or too low on the particular 

characteristic. This latter is sometimes referred to as the preference index O" 
preference value of the item. Both values are determined experimentally. 
4. The characteristics are then arranged in pairs such that the two members 
of each pair differ in the extent to which they discriminate. Ideally, one of the 
characteristics in each pair should have a discrimination value of zero and one 
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should have a high discrimination value. Also, it should be impossible for 
those who are to use the scale to determine by inspection which one of the 
two characteristics is the discriminating one. 

5. The pairs of characteristics may then be grouped in fours, with each 
group of four including two desirable and two undesirable characteristics. The 
main purpose of grouping the characteristics in groups of four seems to be that 
Persons filling out the scale may have a better attitude towards it if the grouping 
in tetrads is adopted. This seems to be the only advantage of the tetrad over 
the duad form. A pentad form has also been suggested. 

, 6. Directions are prepared in which the individual is instructed that he 
is to examine each group of four characteristics and to select the one that is 
most characteristic and the one that is least characteristic of the person who 
is being rated. The person filling in the form is required to make these choices. 

7. The selection of the items is then validated against an external criterion 
Gi a sample that was not used in the original procedure for selecting and pairing 
the items. 


The scoring system is such that the person who is being rated re- 
ceives a positive score if the item which is most descriptive of him is a 
discriminating desirable characteristic or if the item least descriptive 
of him is the undesirable discriminating item. The scores on items may 
be weighted in some complex manner or the weights may be restricted 


to the values of zero and unity. 


What Does the Rater Do in Completing @ Forced-Choice Rating? 


i ; - per -choice scale 
The task performed in rating another person on a forced-choic 


is somewhat different from that performed in any other phase of 
life, Consider, for example, the simplest situation in which two ne 
are presented and the rater is asked to decide which one 1s ac eee 
acteristic of the person rated; and suppose that the scale = 3 n 
for evaluating some phase of administrative ability and that the 


ing items constituted the choice offered: 


Enjoys making speeches a 
Contributes to company 
Suppose that the rater has good evidence to show = s uo 
cing rated has a matter-of-fact attitude toward te task o ne arg 
Speeches at company dinners. He does not get any er de 
Cut of specch-making, but neither does he find the jot e x r ea 
far as contributing to the company magazine is concer ia ; e a 
Writes an article every year, as do most executives of the un = 
Company, The situation is confusing for the an ` cl aa i 
Since he is required to compare an item of behavior i “te mes 
degree with one which varies in frequency. Yet the s a Ae 
Instance is much less than that produced by some of the items 1 


t company dinners 
magazine 
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Army Officer Efficiency Report. In the latter connection, consider the 
following tetrad of items which appears in the Army scale (WD AGO 
Form 67-1 Part 2) 

A go-getter who always does a good job 

Cool under all circumstances 


Doesn’t listen to suggestions 
Drives instead of leads 


In the example, the two words italicized were not in italics in the 
original version. If these two words are carefully examined in content 
it will be found that their inclusion makes it impossible to compare these 
items with the others. Quite obviously a man either is or is not cool 
under all circumstances. It is not an item of behavior which varies in 
degree. Under such circumstances the rater is asked to perform an 
impossible task. He cannot say that one of a set of items is more char- 
acteristic of the person being rated than any of the other items listed, 
because some of those listed either are or are not characteristic of the 
person being rated regardless of the other items in the tetrad. 

This confusing situation is mainly a result of the way in which forced- 
choice scales have been constructed and is not a necessary consequence 
of the forced-choice technique. 


How Can the Choice Be Made Rational? 


It is anticipated that one of the necessary changes in the method 
in order to develop its usefulness as a measuring device will be to modify 
it in some way so that the rater makes choices only in situations in which 
choice is rational. One step in this direction would be to include in 
each tetrad only items of behavior which vary in frequency of occurrence 
within a given individual or only items which vary in degree. It hardly 
seems possible to compare behaviors which vary in frequency with 
behaviors which vary in degree. 

The second necessary step in clarifying the method of measurement 
is in defining what is meant by the “most characteristic” or “least 
characteristic.” Like many terms, these seem clear until they are care- 
fully examined for meaning. For example, when a rater is asked tO 
select from two items of behavior the one that is most characteristic 
(or most descriptive, or whatever else), he is really being asked to choos¢ 
the one on which the individual deviates most from the average or from 
some other standard. If two items of behavior which vary in frequency 
are under consideration, a comparison of the frequency of one item ©) 
behavior must be made with the frequency of occurrence of the other 
item of behavior in the person rated. This comparison should presu™?- 


ably be made not in terms of absolute numerical frequencies but 1? 
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erted score which takes into account the relative 


terms of some conv 
The rater might be asked to 


scatter of scores of the two variables. 
choose the characteristic on which the individual would have the high- 
est relative standing in his group (which would have to be defined) 
if all individuals were ranked in order. If the directions could convey 
this kind of concept it might help to bring meaning into a confused 
situation. 

However, having developed and clarified the psychological concept 
to this point, the reader will probably have already jumped ahead to 
ask the question “Why is it necessary to force the rater to choose be- 
tween the characteristics? Would it not be simpler to ask him to rate 
on each one of the two characteristics and then examine 
hich one of the two characteristics was rated 
higher?” The answers to these questions are in the affirmative, since, 
if the directions are clear, it is necessary for the rater to assess the indi- 
vidual rated on each one of the items of behavior listed before he can 
rationally determine “which one is most characteristic” or “which one 
is most descriptive.” The only additional restriction placed by the 
forced-choice method is that the rating on all the characteristics ina 
given group must be different, otherwise the forced-choice scoring sys- 


tem cannot be used in its present form. 
If the rater is asked to make an asses 


rated on each of four characteristics, but with the ar fe 
no two ratings within any group of four may be placed at thé samt PO 


on the scale, the resulting record may be scored in sang ja a 5 
as any of the forced-choice scales at present 1n use. he = oie K 
the process of forcing 4 choice is an unnecessary and irrelevant Pa 
the procedure. However, what is left when the roel Ne errate 
in the way shown is a scale in which tendencies to moma eer no 
on relevant qualities can be corrected by ikan ei for any given 
irrelevant qualities. It is assumed in this proce ure t a agad akat 
individual, the true rating on the irrelevant items is presi g pei 
any deviation in the average ratings on these irrelevant ster individual 
represents a tendency to overrate or underrate the particula 


i it be selected empirically, 
‘thes i rat elevant items can 
Se ae mption acceptable. The procedure 


in the first place, to make this assur a 
3 é r a uppressor 
is simply that of neig ratings on certain character ee ee as 
variable to correct for errar T y da a" seems to have 
m : anit orced-ch 

istics, In this form the basic idea of a h possibly 


i hou 
considerable merit and to be one aes tin eat at 
in forms other than the stock-in-trade forced-cho 


Present in use. 


the individual 
his ratings to determine W 


sment of the individual to be 
added restriction that 
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The Validity of the Forced-Choice Rating Scale 


The claims for the validity of the technique seem to bear little rela- 


tionship to the actual evidence. 
A primary claim is that “it produces a better distribution of ratings 


relatively free from the usual pile-up at the top of the scale” (3). The 
data in Figure 1 were presented to substantiate this claim: 
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Sisson SHOWING DISTRIBUTION OF RATINGS ON Con- 
ATINGS ON THE FORCED- 


Fic. 1. DATA PRESENTED BY 
VENTIONAL RATING SCALE ForM 67 AND DISTRIBUTION OF R 


Cuorce Ratinc ScaLE Form 67-1 (3, p. 375). 


Figure 1 is supposed to compare the distribution of ratings of officers 
when the old conventional rating scale (Form 67) was used and when the 
new forced-choice rating scale (Form 67.1) was substituted. It is quite 
obvious to anyone who examines the above graph that differences in 
the two distributions do not at all substantiate the claim that the 
forced-choice rating technique is “relatively free from the usual pile 
up at the top of the scale.” This claim is even more ridiculous when it 
is substantiated by Figure 2, which presents the contradiction of stat- 
ing that it is based on data in which range is equated; inspection of the 
data seems to indicate that the ranges of the two sets of ratings were 
not equated (data from J. C. Fry). 


A second claim is that the forced-choice rating scale as used by the 


bl 
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Army “produces ratings which are more valid indices of 1 Ne 
(3). Similar unsubstantiated claims come from Richardson 2) ite 
apparently spurious nature of the validities presented by im a re 
pans a discussed later. Claims contradictory to the shame ses 
ot y professional personnel who worked on developing the 
my Report Form, as 1s exemplified by the following statement by 


COMPARATIVE DISTRIBUTION OF MAJORS (1171) 
ON FORM 67 AND FORM 67-1 
WHEN RANGE IS EQUATED 


67 —— 


67-1 =----77 


WING DISTRIBUTION OF RATINGS ON CONVEN- 
ION OF RATINGS ON THE FORCED-CHOICE 


Fic. 2, DATA PRESENTED BY FRY SHO 


oe RATING SCALE Form 67 AND DISTRIBUT 
ATING ScaLE Form 67-1 (1, p. 22). 
Staff, Personnel Research and Procedures Branch, the Adjutant Gener- 
al’s Office (4): 
A single over-all rating on a 20 point scale, provided it is preceded by a 
inpaired items that have 


ona of specific ratings—using either the paired or U 
een described—is more valid than either type of specific item alone. 


riority of the forced-choice rating scale and claims 


ditional methods coming from the same re- 
y to conclude that available data cannot 
ty of the one method over the other 
d. The following quotation sum- 


Claims for supe 
for the superiority of tra 
Search offce lead one inevitabl 
give strong support to the superiori 
in so far as Army studies are involve 
marizes all the statistical evidence that the present writer has been able 
to obtain concerning the relative validity of the forced-choice (FCL) and 
the more traditional type of rating device (RCL) as it is used in the 
Army Officer Efficiency Report (4): r 

CL key, 93 items. On the basis of 


The FCL key contains 48 items; the R f i 
length of rating scale the RCL key would be expected to yield the highest 
criterion correlations. ‘This is the cas¢ for the items scored within the OER-B 

(r's equal .502 for 


form, although the difference for the larger group is slight 
CL score and .513 for RCL score). When the FCL form and the RCL form 
are given separately, however its difference favors the FCL form (r’s equal 
466 for FCL and .345 for RCL). These findings suggest that when used alone 
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the FCL technique is superior to the RCL technique. That the two techniques 
yield similar results when used in combination may well be owing to the forcing 
of more serious consideration of the individual items when it is known that a 
choice must be made after rating on each single trait. 


Combining the two techniques yields the highest validity for both 
the item-analyzed group (.540) and the cross-validation group (.562). 
The gain is considerable when compared with the validity for the RCL 
technique (.345) or for the FCL technique (.466) used alone, but negligi- 
ble when compared with the validity for the RCL score obtained when 
the techniques are used in combination (.513 for the item-analyzed 
group and .535 for the cross-validation group). 

The implication in the above quotation almost seems to be that the 
presence of forced-choice items has the magical effect of raising the valid- 
ity of traditional rating procedures. Any such interpretation is obvious- 
ly nonsense, for it was shown in the same series of studies that a single 
over-all rating of effectiveness, of the traditional type, was more valid 
than the forced-choice scale provided it was preceded by a detailed 
rating system which might be of either the traditional type or the forced- 
choice type. What the data do show is that the validity of a rating scale 
is likely to vary to a marked degree with the orientation given to the 
rater. The data suggest that experimentation with different types of 
directions may yield much more important results than experimentation 
with forced-choice scales. 

In whatever way these matters may be interpreted, the fact remains 
that the traditional type of detailed rating procedure and the forced- 
choice procedure have approximately the same validity when orientation 
is given; and an over-all rating scale of officer effectiveness may have 


higher validity than either of these procedures. 


Other Validity Studies 


Other material presented as evidence of validity is supplied by 
Richardson (2). The present writer cannot accept the evidence pro- 
vided by that author and his associates since the procedure involved 
seems to raise spuriously correlations between assessments of job per- 
formance based on a forced-choice scale and an independent criterion 
of job proficiency. The Richardson technique seems to result in spurious- 
ly high validities because of the technique used for refining the criterion. 
The criterion of supervisory ability is obtained from judgments of those 
who are ina position to judge the supervisors. Where judges disagree 
on the rating to be assigned to a supervisor, Richardson discards the 
case. What is happening, of course, is that those supervisors who are 
at the extremes of the rating scale tend to be retained while those 1n the 
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middle of the distribution will tend to be rejected, since those at the 
extremes can almost inevitably be more accurately judged than those 
in the middle range. The effect of Richardson's procedure on the dis- 
tribution of cases on the criterion measure must be considerable since 
he reports that 51 per cent of the cases were rejected. It need hardly 
be pointed out that a correlation between the criterion and the forced- 
choice scale is almost inevitably raised by increasing the relative propor- 
tion of cases at the extreme ends of the distribution, particularly when 
the reliabilities of the criterion rating varied from only ‘‘0.4 to a (chance) 
one of 1.00.” It should be noted in this connection that the validity 
coefficients supplied by Richardson apply to hypothetical populations 
of cases on which raters agree and do not apply to the population on 
which the scale was to be used. Such data provide little evidence con- 
cerning the validity of the scale when used for the purpose for which 


it was designed. 
Another point to note in connection with the Richardson study is 


the use of the concept of reliability. While the study shows that a rater 
is consistent with himself—both throughout one form of the forced- 
choice scale and from one form to another—in the only case in which 
different raters used different forms of the rating sheet the reliability 
of the resulting rating was only 0.69. Also it is not clear whether this 
reliability was determined on the attenuated or on the original popula- 
tion before cases were discarded. If this particular reliability coefficient, 
and the others for that matter, were calculated on the basis of the re- 
duced population (with 51 per cent of all cases discarded), they would 
probably be numerically larger than if the entire population was used. 


Other Criticisms of Validity Studies 


There is, however, a basic criticism which aint ae a 
the validity studies which have been reviewed, namely, re y 
involve the unsatisfactory process of predicting ratings with ae 
Studies which involve criteria other than judgments must be made an 
must form the ultimate basis for evaluating the effectiveness of various 


oe ee ce ea by the protagonists of the pir i 
technique is that it prevents the rater from ip ane the a= tt : 
assigned rating. It is fairly obvious, however, that a is sa - i 
tater decides he wants to give a person a higher rating tor F proficie = 
than is deserved, all he has to do is to think of the person who was gene 


ient i j fill out the 
i ficient in that job and to 
Se a Daud nrc hnique would almost cer- 


forced-choice form for that person. The tec t 
tainly ensure a high score. Ina similar way a low score could be assigned 
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omits info 


of the world. 
4. Cohen and Ogden stat 


form rough racial clusters int 


rmation about quite a number of populations in various parts 
e: “It was hoped that the numbers would 
he same manner as blood groups. . - - Un- 
fortunately, no ordering seems to result. Indeed the data themselves 
are internally inconsistent. ... This indicates that the experimental 
procedures are weak. ... Almost all the studies... merely describe 
populations and give results; there is little discussion of experimental 
technique.” This may be true of the results collected by Cohen and 
Ogden, but these represent less than half of the published studies, and 
many of them are very early work. In our own papers the technique of 


TABLE I 
NUMBERS OF MALE AND FEMALE TASTERS IN THREE POPULATIONS 

Group Tasters Non-Tasters 

Dublin Males 11 10 
Females 150 49 * 

Zagorsk Males 114 83 

(near Moscow) Females 194 95 

Wales Males 56 69 

(North Towns) Females 83 29 


* Sex differences in tasters are significant in all three groups. 


testing is carefully described; it is described by Falconer, and by Matson 
(12), whose results are also omitted. Obviously tests for something 
subjective, such as the sensation of taste, should be conducted with 
care, and many precautions are necessary to insure accuracy. 

In our work we have always used “blanks” to test the accuracy of 
the answers, and have sometimes used paper impregnated with quinine 
and paper impregnated with saccharin, to get known positive responses. 
It is also a great advantage if the investigator can converse in the native 
language of the subject, since work through interpreters is often diffi- 
In testing the Navaho Indians (6) it proved necessary to learn 
nguage to ask the questions and understand the an- 

‘ledge of both Navaho 


cult. 


enough of their la 
swers, as no interpreters with a sufficient know 


and English taste words could be found. In fact, many persons do not 
correctly understand the meaning of the word “bitter” in their own 
language, and when a subject reports that PTC tastes bitter to him, 1t 
is always necessary to ask “bitter like what? . Unless the substance 
used for comparison is really bitter, it is necessary to conduct further 
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tests before classifying the subjects. If adequate precautions are taken, 
nearly all individuals can be classified as “tasters” or ‘‘non-tasters,” 
and reproducible results are obtained when successive samples of the 
same population are examined. Failure of some of the earlier workers to 
appreciate this fact probably accounts for most of the “internal incon- 
sistency” in the data. 

Even in the incomplete table presented by Cohen and Ogden, definite 
racial differences in the frequencies of tasters can be found. For in- 
stance, the results on the white Americans examined by Snyder (17) 
(and it will be noted that Snyder’s two samples differ very slightly) are 
so different from those obtained by Rikimaru (14, 15, 16) on the aborig- 
ines of Formosa that the value of chi-square calculated from them is of 
the order of 500, so great that it cannot be found in Fisher’s tables (9) 
of chi-square. Other marked differences appear in the table. Also the 
studies on the Navaho (6) and the Indians of Montana and Alberta (12) 
make it clear that well-marked racial differences in ability to taste 


PTC exist. 

5. Finally it may be mentioned that in addition to di-phenyl- 
(18) and thiouracil (13), already known to be tasted as bitter 
ho can taste PTC, it has been found in this labora- 
te various other related compounds is controlled 


guanidine 
by the same persons w 
tory that ability to tas 


by the same gene (3). f . 
It is also of interest to note that the bitter taste of these various com- 


pounds is of different intensity. Among the least bitter are l-5-vinyl-2- 
mercapto-thiooxazolidone and thiouracil. Phenylthiocarbamide is much 
more bitter than these, or than thiocarbamide itself, and the imidazole? 
derivatives give the most intense sensation of all, so much so that a few 
non-tasters for PTC can taste them as faintly bitter, after some delay. 
Evidently the taste gene, like many others, differs in “expressivity 1n 

i «dividuals. Such differences have been established (2) even in 
ent ae ble A group genes which are among the genes having the 
the case of the bloo! ’ 


most uniform degree of expressivity. 
SUMMARY 


Evidence has been presented that statisti 


exist i lations between the per i 
wéhich ata able a phenylthiocarbamide (PTC) as bitter, and that 


F ans ie e of the problems of testing have 
significant racial differences exist. Som : ee 
=e discussed. The fact that certain other compounds peor ae 
lar in structure to PTC are tasted as bitter by the same r d 

re mentioned. 
cussed, and results with several new substances are 


cally significant differences 
centages of the two sexes 


2? The author and D. O. Hoffman have in preparation a report of additional results 
e author an . . 

relative to this problem. 
2 To be reported by Boyd and Hoffman. 
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JOHNSON’S REVIEW OF WORK AND EFFORT 


M. E. BITTERMAN 
The University of Texas 


= aoma who has studied Ryan’s penetrating analysis of the prob- 
ar of fatigue and efficiency,! Johnson’s review of Work and Effort 
aa con = a distinget surprise.? There is little apparent relation be- 

n the ook which Johnson describes and the book which Ryan 
has written. 

a al P s 

r = s principal thesis is that fatigue and efficiency cannot be satis- 
ny evaluated in terms of performance measures alone. Perform- 
area an ame, j be affected not only by the adequacy of working 
A si ad = ae a effort which the worker devotes to his task. 

; vated worker may oftert maintain a high level of output 
under very inadequate conditions of work as a result of compensatory 
increases in effort-expenditure, and for this reason conclusions based 
only on performance measures may be quite misleading. Ryan main- 
tains that considerable attention must be given to the possibility of 
developing objective indices of effort and devotes several chapters to 
the status of research in this area. Yet Johnson writes: 

I differ from the author in his presupposing that decrement of performance 
measures, in general, the effectiveness of an agent of impairment such as pro- 
longed labor, deprivation of sleep, deprivation of oxygen, or dosage of alcohol 
or drug. For the presupposition denies by implication—but yet effectively— 

ensating mechanism, though it really is... 


that the living organism is a comp i f 
Therefore I have to regard part of Dr. Ryan’s work as being maldirected 


(p. 176). 


The extent to which Johnson has misrepresented Ryan’s position 
may be judged from the following quotations from Work and Effort: 
nes of evidence suggest, however, that 


On noise. “A number of different li ge 
the expense of additional effort on the 


this adjustment to noise is attained at 
part of the subject” (p. 125). ; 
On Bsc i pe ta interpretation of these results is that the 
subjects were ‘put on their mettle’ by the experiment. Perhaps, then, they 
compensated for the effects of adverse temperature by increased effort, just as 
they did under the influence of noise” (p. 134) 
On rest periods. "It is true that most of our 
Periods concerns output rather than efficiency. 
knowledge which must be filled” (p. 151). 


1 Ryan, T. A. Work and effort: The psychology of production. 


Press Co., 1947, 
2 Jounson, H. M. Review of T. A. Ryan's Work and effort: The psychology of pro- 
duction. Psychol, Bull., 1950, 47, 174-177. 
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‘knowledge of the effect of rest 
This indicates a gap in our 


New York: Ronald 
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On methods of work. ‘The new pay rates may induce the worker to exert 
himself more in order to maintain or increase his earnings, and the additional 
production may not represent a true increase in individual efficiency” (p. 161). 

On alcohol. ‘‘As Johnson has pointed out, the relationship of accident lia- 
bility to alcoholic consumption is likely to be very complex. Johnson was re- 
ferring especially to the tendency toward compensation. It is even possible 
that a driver could improve his driving performance after drinking, because he 
knows the danger and devotes himself to his driving with extra care and at- 


tention” (p- 262). 
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“Ryan strove for operational definition,” writes Johnson (p. 174), 
and goes on to suggest that this attempt ended in disaster. At the outset 
of his book, however, Ryan illustrates the limitations of the operationa- 
approach and deliberately disavows it (p. 30). Johnson makes much of 
the fact that capacity cannot be measured directly. Ryan is fully aware 
of this difficulty but maintains, nevertheless, that the concept is meanl 


ingful. He writes: 

Capacity is thus a limit which is never reached in practice, and is a concept 
closely similar to the concept of limit in mathematics. Even though this limit 
is never reached, and therefore capacity cannot be directly measured, it can be 
estimated indirectly, and is a construct which is useful in our thinking about 
human activity, just as the concept of limit is useful in mathematics (p. 31). 


Johnson’s conception of compensation, by the way, bears not the 
slightest relation to an operational definition. Adopting his own stand- 
ards of criticism, we might put to him such holier-than-thou questions 
as these: Compensation in what person? In what activity? At what 
time? How measured? The fact is, of course, that compensation, like 
capacity, is a concept which has meaning even though it cannot as yet 
be measured directly. And if we refused to give it a place in our thinking 
until we could measure it, we should never be led to undertake the 
experiments required to develop appropriate techniques of measure- 


ment. 
Johnson’s struggles with Ryan’s formulation of the relation between 


effort, performance, and capacity afford a strange spectacle. Johnson 
introduces the assumption that performance may exceed capacity 
(which is contrary to Ryan’s definition) and, after some totally unneces- 
sary symbolic manipulation, emerges with the original assumption, which 
he only now recognizes to be contrary to Ryan’s definition. Forgetting 
the source of the assumption, he concludes that Ryan’s position has been 
shown to be “very awkward.” i 
Several other brief comments by Johnson express disagreement with 
points which Ryan did not make. Nowhere, for example, did Ryan 


imply that the sum of two Poissonian distributions is itself Poissonian. 
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Nor was Ryan unduly critical of the work of Cobb and Johnson—he 
merely cautioned the student against unwarranted generalization from 
Cobb’s sample and against uncritical application to accident data of 
techniques which involve the assumption of normality. 

Johnson concludes that Ryan’s book is “interesting and valuable” 
(p. 177). It is to be regretted that this evaluation tends to be lost in 
a wilderness of careless reporting and misdirected criticism. 


Received May 1, 1950. 


RYAN’S WORK AND EFFORT: A REPLY 


H. M. JOHNSON 
Tulane University 


Ryan's definition (d) on his page 96, by which he usually tries to 
work, exhibits Effort as the ratio between one Power-Output and an- 
other, Now by definition, Power=ET—. Given the ratio P/P' 
between two determinations of Power, and expressing T, T’ in terms of 
the same unit, such as the second, one readily sees that the ratio P/P’ 
=E/E'. Hence, Ryan's definition sets forth Effort as a ratio between 
two determinations of Work-Output, the denominator term P’ denoting 
Work-Output capacity. Now if P’ was obtained by observation and 
measurement—that is, operationally—there is nothing in the definition 
determination of P from exceeding it: that is, from turn- 
ork within a given time than he is capable of turning 
a conversational necessity; but it 1s 1m- 
bitrarily gave to the denominator- 


to prevent any 
ing out more W 
out, Of course this is merely 
posed on us by the name that we ar 


term in the definition. ais we i 
Wee si ould abandon the original definition and substitute 
CES ya n hosen so as to denote an output- 


a constant value for P’, arbitrarily € 
rate that no subject could exceed. But the effect would be merely to 


substitute smaller units of measurement than the one originally em- 


ployed. 4 
Ryan does sometimes disregard h bility but w 
stitute one that still implies measur a y ot improve 
than the former. In doing so I think he does 7 
tion. ion: th 
liar form of compensation: the 
Perhaps I ought to recall a pecu vays: he may neg- 
subject may shift his mode of attack 1m a Meg the wk A 
lect some demands of his social envir atai 
normal 
which his output is being measured. Thus he may maintain a no 


is fundamental definition and sub- 
hich is less precise 
his presenta- 
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output until he is near to collapse. By watching for so-called clinical 
signs such as these one can learn much about how the subject compen- 
sates; but in so doing one will contribute nothing to the measurement 
of Effort in Ryan’s sense of the term. 

I did not say, nor imply, nor even insinuate, that Ryan had under- 
taken to analyze non-Poissonian distributions into Poissonian compo- 
nents, in the hope of getting generally useful results. My comment was 
obiter, but relevant to some attempts that have been made and published 
recently. 

I do not believe that to ask an author such questions as Dr. Bitter- 
man posed in his twelfth paragraph marks one as being “holier than 
thou,” or holier than anybody else, or even perceptibly holy at all. 

Certainly I do not refuse concepts places in my thinking because 
they imply non-measurability. I have long held that some existents are 
intrinsically non-measurable; and beginning with 1935 I have been 
running a series of short articles in the American Journal of Psychology 
on ways of treating such existents without falsifying them in attempts 
at quantification. I am sorry that they have been disregarded by some 
who might highly profit by studying them. 


Received August 28, 1950. 
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A NOTE ON LOUTTIT’S REVIEW OF INDIVIDUAL 
BEHAVIOR 


ROBERT F. CREEGAN 
Ohio University 


As a philosopher with a deep interest in the phenomenological move- 
ment in general, and in phenomenological psychology in particular, I 
desire to offer some comments on Professor Louttit’s review of Individual 
Behavior, a book which defends the phenomenological viewpoint in 
psychology. I will also offer a comment on the book itself. I have good 
reason to agree with the reviewer that few concepts of the particular 
book are novel. I also agree that attribution of (metaphysical) power to 
the phenomenal field was unnecessary. I am very much puzzled, how- 
ever, by Professor Louttit’s apparent assertion that the phenomeno- 
logical concept violates the law of parsimony in psychology. 

His argument is that “if the phenomenal field can only be inferred 
from past behavior, it hardly seems necessary to introduce the entity at 
all.” We may agree that prediction concerns relationships between past 
behavioral data and future behavioral data. Yet it seems necessary to 
note a fact which really should be obvious. The data do not themselves 
predict anything. A psychologist is needed—that is, a thinking observer 
and systematizer of facts. The data must be reduced to logical order of 
some sort. Prediction bridges the gap between ordered data of the past 
and ordered data of the future. Experimentation deals with features of 


ituati i isolat i to ordering concepts. The 
S which are isolated with reference 1 { i 
a oncerned with situations in the raw. If this be 


peri ist is not c 
e apar at the “phenomenal field” may be a use- 


granted, may we not admit th 
ful ordering concept? 

Phenomenologica 
ed BY i f beha 

personal” meanings 0 

Meaningful parts, the data may 
up experimental situations of t 
as of the more strictly laboratory 


is equally useful for every purposes i ee endl, the 
that muah concepts as ‘‘client meanings,” ‘student meanings, 


<peri tivational de- 
like, are useful ordering concepts for experiments on mo 


elopme A isel 
i nd related trends. Precise ? 
vel nt, intellectual development a a oe j wd 


how this would be done is another question. ese da 
fication, however, for ruling out @ priort ie Ee eae be 
behavioral data in this way, or the poss! y. Ordering concepts do 


fruitful for some research areas in psycholog W 
& Arthur W. Combs’ Individual Behavior: 


! Lourrir, C. M. Review of Donald Snygg 0 47, 170-171. 
A New Frame of Reference for Psychology. Psychol. Bull., 1950, 47, 7 


through the discovery of 

and their “personally” 
be ordered in a useful manner for setting 
he clinical and the educational, as well 
types. Not every type of experiment 
but the phenomenologist contends 


| psychology asserts that, 
vioral situations, 


80 ROBERT F. CREEGAN 


not violate the law of parsimony, unless, indeed, all systematic thinking 
is unparsimonious. Perhaps science itself is somehow an illegal activily. 
I do not think, however, that Professor Louttit desires to sponsor the 
philosophy of irrationalism or primitivism. 

The writer is not disturbed by Snygg and Combs’ basic methodology 
which, as Professor Louttit pointed out, is by no means original, but 
rather he is disturbed by the fact that their particular phenomenological 
system has led thus far to few, if any, new empirical conclusions in such 
a field as motivation. Their contention that “preservation and enhance- 
ment of the phenomenal self” is the master motive (or even the sole 
motive of the normal adult) is strictly ‘old hat” (I plead guilty toname 
calling). This theory of motivation seems quite unphenomenological 
to most of us who are familiar with the literature of philosophical phe- 
nomenology. Even Koehler’s descriptions of “phenomenal required- 
ness,” which is not always, or perhaps even most frequently, ego 
requiredness, is more adequate. In conclusion, I would like to raise the 
question whether ego change is sometimes ‘‘required,” not in the sense 
of ego enhancement, but rather in the sense of ego adjustment to, 
reflection of, or expression of, that which transcends the phenomenal 
self on dimensions of value experience. Self enhancement may be a func- 
tion of a field reconstruction which is not a mere response to ‘‘phenome- 
nal threats.” Or is a self-suspected personal insensitivity one of the 
chief ‘‘phenomenal threats’? The “phenomenal self” of Snygg and 
Combs seems to be much more threatened by deficiency in personal 
mastery than by deficiency in personal sensitivity. Perhaps their par- 
ticular system of phenomenal psychology really is true to “statistically 
normal” motivation. One reasonable objective for phenomenal psy- 
chology, though, is precisely that of placing the statistical norms in a 
wider perspective! These norms do not reveal all that being a man 
means, has meant, or may mean. Neither the pathological nor the ideal 
orders of activity should be omitted by a phenomenological psychology. 
Some of us think that one of the chief merits of the phenomenological 
approach is that those who use it will be less tempted, than are “gut 
psychologists,” to imagine that the statistical norms in any way repre- 
sent viable goals of eduction, or of counseling, in the broadest sense of 


the terms. 
Received April 2, 1950. 


LETTER TO THE EDITOR ON PETERS’ REPLY TO 
LEWIS AND BURKE* 


C. J. BURKE 
Indiana University 


In connection with the discussion of chi-square in the July 1950 
issue of the Psychological Bulletin, the paper submitted by Peters differs 
in an important respect from the copy to which Dr. Lewis and I wrote 
our reply. In our discussion on p. 348 we have a reference to Peters’ 
third footnote. In his published criticism of our original paper, the 
footnote in question was omitted, with the consequence that our remark 
is left dangling. Further consequences are that our reply to Peters’ 
point 3 on pp. 333-334 of his article is inadequate, since this reply was 
based upon the missing footnote. The omitted footnote is crucial for 
our reply and serves better than anything we could write to illustrate 
Peters’ confusions with respect to the chi-square test. The omitted foot- 
note, numbered 3 in Peters’ original manuscript, reads as follows: 


be needed a re-examination of the applicability of Pearson’s 
formula vi to the new conditions for which he did not intend it. He developed 
the formula on the assumption of freely floating marginal totals, only the total 
N being fixed. When R. A. Fisher, for the sake of using true values for a nar- 
rower universe rather than estimated ones for a broader universe, proposed 
constant marginal totals with a consequent change in the number of degrees 
of freedom, he does not appear to have re-examined Pearson s fundamental 
derivation under these new conditions. With freely floating marginal totals 
and only a limitation on the total N, a certain system of intercorrelations among 
the cells arose of which he took account. Under the new conditions a zH sys- 
tem of intercorrelations would arise which might very well not his ne p 
A new derivation with the new assumptions might not come srun 
the same simple formula vi. I am not myself able to carry this through; 


invite the attention of expert mathematicians to it. 
Our comment on page 348 indicates that the derivation Peters ae 
is already available in one of the best known statistical sources and that 


There may 


* Editor's Note: The editor is entirely responsible for the error which ek 
i he article. Dr. 
subsequently deleted from the galley proof of t ent, and asked that the 


before his paper was sent to Drs. Lewis and Burke = ne a one to press he would 
footnote in question be deleted. He stated that if the papel por 


A i i t delete 
take the note out of the galley proof. Through an oversight, ns [sake Hi E 
the footnote from the manuscript, nor did he read the galley pe e dhe eae’ 
Proofs and subsequent editorial work are now handled in the centra 
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on that the degrees of freedom are changed. 
his point 3 are part of the same confusion. 


Without the footnote just quoted our reply does not cover the points 
he raises and adequate clarification would require considerable discus- 
sion. With the footnote, the discussion as given in our reply is easy 
and adequate. 

Received August 18, 1950. 
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Cuapants, A., GARNER, W. R., AND MorGan, C. T. Applied experi- 
mental psychology. New York: John Wiley & Sons, 1949. Pp. v+434. 
$4.50. 


This is the first systematic text dealing with the relations between 
psychology and engineering—with problems of designing machines so 
that they are adapted to the characteristics of human beings. It is an 
important book because it defines the boundaries of this new field and 
indicates the problems that confront the psychologist who chooses to 
work in it. The title “Applied Experimental Psychology” was chosen 
because the research techniques employed most generally in studying 
equipment-design problems are the traditional ones of experimental 
psychology. The terms human engineering and engineering psychology 
are also used in describing the field. 

In contrast to most psychology texts, this one is concerned almost 
exclusively with environmental variables rather than organismic vari- 
ables. The central problem is, How can man structure his environment 
so that his job of observing, interpreting, and reacting to it can be done 
most efficiently? There is no discussion of such familiar topics as selec- 
tion, training, individual differences, or motivation of workers. Instead, 
the authors are concerned with the tasks performed by workers and with 
designing the machines used by them so that the typical individual 
will perform his job most effectively. Heretofore this point of view 
has received little emphasis in psychology. Its exposition in the present 
book reveals many new possibilities for applying psychology. 

After the introduction, the reader encounters two chapters on ele- 
mentary statistics with illustrations chosen from problems of OF ae 
machines to suit human characteristics. This brief a phe io 
tics will be of little value to the psychology graduate stucen ey Po 
the chief justification for the inclusion of this paver a8 “ith malian 
engineers and other readers who are relatively unfami soll i ne tive 
psychology may be impressed with the fact that it 's saen a 
science. The most interesting problem dealt with in this ee tify the 
complex man-machine systems can be analyzed so as to identily 
major sources of variable error. ‘ 7 

The next six chapters deal with visual and auditory eae and 
with the applications of perceptual data to pesblews: a oe he 
vices for “displaying” information to the Hre 4 d to the related 
chapters are devoted to the nature of motor ie "human mater abili- 
Problem of designing controls that are adapte A w and “How We 
ties. The sections on “How We See,” ‘ How We AEAT ARSS eo f 
M re - id and interesting reorganization oO 

ake Movements” provide a lucid a ‘ | in which 
familiar psychological data. The unique sections are those in 
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the reader is shown how these data can be applied to the design of me- 
chanical and electrical equipment. Much of this material, such as the 
design of dials and scales, of signalling systems, and of tracking devices, 
will be new to psychologists. Most of it has become available to psy- 
chology as a result of research supported by military organizations dur- 
ing the last decade and carried out at such places as the Air Force's 
Aero Medical Laboratory, Harvard’s Psycho-Acoustic Laboratory, and 
Johns Hopkins’ Institute for Cooperative Research. The last three 
chapters deal with the arrangement of tools, equipment, and the work 
place, with work and fatigue, and with the working environment. Much 
of the material included here is typical of that found in textbooks in 
industrial psychology and in industrial engineering. 

The authors have been very successful in finding ways to display 
visually the data of psychological experiments. They take seriously 
their own conclusion that “pictorial visual displays” are easier to inter: 
pret than are “quantitative visual displays,” and use a total of 196 
figures in contrast to only 13 tables as a means of summarizing psy- 
chological data. The art work is uniformly excellent and adds greatly 
to the readability of the book. 

Nearly all of the experimental data relative to equipment design 
problems that were available at the time of publication have been sum- 
marized. However, in spite of the inclusion of a number of experiments 
of questionable importance, the reader is left with the conviction that 
there are vastly more questions than there are answers in this area of 
psychological application. A creditable job is done in defining and sum- 
marizing these problems, but the picture that the critical reader gains 
of the level of the systematic and theoretical work in the area leaves him 
somewhat dissatisfied. This, of course, is more a criticism of the status 
of work in the area than it is a criticism of the first systematic text 
covering this new field. In the same vein, it can be pointed out that 
much of the experimental work on equipment-design problems relates 
most directly to the design of military equipment, particularly to the 
design of airplanes, airplane instruments, air traffic control equipment, 
and radar. 

One of the interesting features of the book is its style. The authors 
originally organized the material for a series of lectures on men and 
machines at the Naval Post-Graduate School at Annapolis, In amplify- 
ing and revising these lectures for publication in book form, they have 
carried over the notion that they are talking to the reader. They state 
in the Preface that they have“... made deliberate efforts to use smal 
words instead of big ones; short direct sentences instead of long indirect 
ones; and colloquial expressions instead of academic and technica 
phrases.” A few psychologists of the older school of writing may be 
somewhat disconcerted to read that ‘‘The brain is a mighty fallible in- 
strument” and that “One of the biggest troubles with people . . - is that 


, anin 
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they get tired.” However, this reviewer thinks that most readers will 
find the style refreshing and will conclude that the material loses nothing 
of its effectiveness by being presented in small words and short sen- 
tences. One result of the style is to make psychological research sound 
rather easy and quite exciting. This results in part, however, from the 
fact that the authors have included a minimum of detail in describing 
experimental techniques and methods. The serious student of experi- 
mental psychology will find no precise descriptions of problems, of 
techniques, or of the exact procedures used in the statistical analysis 
of data. 

“Applied Experimental Psychology” is good general reading. Many 
psychologists whose primary interest is in another area will want to 
browse through this book in order to find out what engineering psychol- 
ogy is about. For students with a minimum of training in psychology, 
such as students majoring in engineering, the book should provide an 
excellent text. For advanced undergraduates and graduate students in 
experimental and applied psychology, its chief value will be as a source 
of supplemental reading. For those who are seeking materials for the 
introductory course or topics for the experimental course that are re- 
lated to problems that are of vital importance to people who work in 
today's technological society, the book will provide a rich source of 


ideas. 
Paur M. Firts. 
Ohio State University. 


Cavan, RUTH S., BURGESS, E. W., HAVIGHURST, R. J., & GOLDHAMER, 
HERBERT. Personal adjustment in old age. Chicago: Science Research 
Associates, 1949. Pp. xiii+204. $2.95. ; 
This monograph has three purposes: “(1) to bis an a 

the nature, patterns, and problems of personal a Di ia tat Tea 

(2) to present the available facts about old age ea ji se i Pe 

and from a special survey of 2,988 older persons made Dy ae Be 

and (3) to describe two instruments for apenas anju mn ions nf 
maturity” (p. v). It contains a thoughtful disenasiom p a, se 

aging, of the cultural patterns of old age groups, and o o p a 

ment; provides a compact source for census information 


ixty; ber of excellent “sketches” of 
piep Seph japp ee Although addressed to a 


old people and their modes of adjustment. d 
tieteregencons audience (research workers, college pe Later 
students, social workers, and the general public), a is Sania 
opinion the volume will be read mainly by the a tag group: 
should be evaluated primarily as a research contri : : P ninii 

The original data presented in this monograp -F a 
(a) information from 499 men and 759 women, describing age 
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from the sixties through the nineties with respect to companionship, 
degree and type of participation, health attitudes, religious attitudes, 
and adjustment attitudes; and (b) data based on varying N’s up to 
almost 3,000 relative to the construction, validity and reliability, and 
interrelations of parts of an “Attitude Inventory” and “Adult Activity 
Inventory,” the two being published together as Your Activities and 
Attitudes questionnaire. 

The age-trend data provide the best information currently available 
on the aspects of personality studied, for the years past sixty. Although 
trends are reported through the nineties, it is somewhat disturbing to 
see percentages computed in the upper age brackets on N’s of 14, 6, 4, 
and even 2, although attention is called to the sample size in table foot- 
notes. Such reporting is apt to lead to misinterpretation on the part of 
the non-technical reader, particularly in instances when percentages are 
given in the text with no N’s indicated. At one point (p. 59), the 
authors themselves mention with reference to “zest for living” that 
there is ‘some indication of increased zest for the very last age period,” 
this comment being occasioned by a “reversal” in trend in the very 
last of eight or nine age categories produced by 33 per cent of three 
male cases and 100 per cent of two female cases! Although the data 
presented extend previous knowledge, the value of this report would 
have been enhanced if age trends for all items had been presented in an 
appendix. And a more adequate description of the sample (age for age) 
would have helped the reader judge the extent to which progressive 
selection had biased the trends reported, an important consideration 
since most of the findings are based on a 32 per cent return of a mailed 
questionnaire. 

A more general issue relating to age trends deserves special com- 
ment. In an early chapter the authors consider at some length the 
definition of “old age,” and recommend definition in terms of some 
arbitrarily selected percentage of decline. Although such a definition 
is not without merit, it presupposes an adequate body of information 
regarding peak years and change during the adult life span, if a reason- 
able base and percentage are to be fixed upon. Research limited to the 
age span of this investigation (and many other investigations are 
similarly limiting their research) not only fails to produce the necessary 
information regarding the years 20 to 60, but results in a stage-of-life 
psychology of old age, rather than a developmental psychology, despite 
verbal recognition of the latter in this and other publications as the 

more appropriate view. An example from the present investigation will 
illustrate the need for a broader age sample. It is noted that practically 
all the age trends are consistently downward from age sixty on. Yet it 
makes a great deal of difference, psychologically, whether these trends 
are continuations of trends originating at thirty or are trends that have 


just begun at sixty. 
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It is, of course, difficult to evaluate a report written for a hetero- 
geneous audience. Research workers will wish certain information 
(e.g., in the instance of this report, more information regarding reliabil- 
ity of differences and other statistics) which would tend to clutter up 
the monograph for the non-technical reader. This reviewer has found 
the monograph stimulating and useful in courses dealing with the 
psychology of maturity and old age. It is especially rich in research 
suggestions, both explicitly stated and implicit in the discussion and 
findings, in particular in the interrelations among sub-sections of the 
inventory. The volume merits careful consideration as an important 


contribution to the growing field of gerontology. 
Raymond G. KUHLEN. 


Syracuse University. 


BURROW, TRIGANT. The neurosis of man. New York: Harcourt, Brace, 
1949. $7.50. 


This book represents a recent comprehensive statement of theory 
and research as products of the Lifwynn Foundation where the author 
was scientific director. Brief review presents difficulties since the book 
is an exposition of a new system of behavioral explanation and analysis 
with its own peculiar terminology. Racial neurosis, phylopathology— 
an aspect of phylobiology—is thought to be the essential problem rather 
than the neurosis of the occasional deviant individual. Phyloanalysis, 
a special form of group and neurodynamic analysis, has discovered two 
phylogenetically conflicting systems within man that account for his 
maladaptive behavior. Of more remote biological origin is the tendency 
for man-in-the-group to react on a group or phyloérganismic basis with 
a minimum of self-reference and projection and with a maximum of 
objective group orientation. Of more recent biological a ee 
with the appearance of speech and the ability to fea tea 
development of the “I’'-persona, by which is rae rane 
tem of prefabricated affects and prejudices that underlies peek oe 
level of ‘normal’ feeling and thinking and that leads to in mo hi 
are lacking in biological warrant.” Two varieties of attention 


t ese systems. The one, c , 
found to be associated wi h th t one, cotention occurs 


when one relates himself directly and in a free i ‘to ob; 
about him. This attitude or attentional trend harmonizes ie indd 
with the phyloörganism. The other variety of attention, jen sees 
curs when one is preoccupied with his eee ap ee 
affects, prejudices and ideas of self-advantage ( Slag ee shee 
is thought to be phylobiologically integrative, W ae DF ae 
tegrative. The development of the “T”-persona = id a racial neurosis. 
is essentially an autopathology that has led toa w = a ayant Bae 
Since we all share this autopathology, traditional psy’ 
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choanalysis do little to alleviate the condition. 


therapies are similarly irrelevant. 
Research records indicate a decrease in breathing rates, a decrease 


in eye movements, and altered brain wave patterns under conditions of 
cotention in contrast to records of these responses associated with di- 
tention. Such data are taken to imply neurodynamic bases for these 
two contrasting phylogenetic systems. 

The comprehensive implications of the system for man’s welfare 
are indicated thus: “If insanity, crime, conflict, neurosis and war are 
to be remedied, . . . ditention and the spurious mood of the ‘I’-persona 
must be made to give way to cotention or to the organism’s balanced 
motivation as a phylic whole.” The essential teaching of the book seems 
to lie in the direction of some kind of self-surrender to the group, the 
relinquishment of ‘‘partitive”’ self-seeking for individual rights. However, 
just what final social form or method should be achieved for expressing 
the ultimate racial non-neurotic norm in healthful, constructive, CO- 
tentive cooperation is not clear. The relationship of these implications 
to a totalitarian state, self-abnegating religions, and the essential 


philosophy of democracy should have further consideration. 
Rex M. COLLIER. 
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FLEMING, CHARLOTTE M. Adolescence. New York: International Uni- 
versities Press, 1949. Pp. vii +262. $4.50. 


In this compact book on adolescence, the reader will find all of the 
pertinent facts necessary for an understanding of the maturing indivi- 
dual, without being smothered in a welter of irrelevant and inconse- 
quential detail. This is as it should be, since the text has been written 
for those who work with and for adolescents. 

It is obvious that the author approached the problem with a deep 
understanding of modern youth. The book is well integrated and reads 
as if she developed her concept of adolescence and then marshalled the 
facts in support of her thesis. As a result there is a consistency of view- 
point that is lacking all too often in other texts on the subject. This 
viewpoint has two aspects: (1) the necessary adjustments to puberty 
and physiological maturation are determined primarily by cultural 
rather than biological conditions, and (2) adolescents cannot be treated 
as a homogeneous group because of the wide range of individual differ- 
ences and because of the variability of human development. — As an 
educator this leads the author to the logical conclusion that “it is wiser 
to attempt a progressive adaptation of tuition to individual differences 
rather than to spend time classifying according to ability and then upon 
mass teaching of supposedly homogeneous groups.” A corollary of this 

is that education beyond the secondary schools should be widely diver- 
sified. In this connection, although Fleming recognizes the usefulness 


A n 


oe 


-r 


BOOK REVIEWS 89 


of aptitude tests, she refreshingly does not hesitate to emphasize that 
the relationship of test scores to achievement is universally low. It is 
the first time in years that this writer has seen in print the statement 
that a correlation of .80 is of relatively little value in predicting the per- 
formance of an individual on one trait from his score on the correlated 
aptitude test. 

The book is well written in an easy flowing style. Although this 
leads to a few generalizations to which some might take exception, the 
book is extremely well documented. References at the end of each chap- 
ter run to as high as five pages. After a foreword and an introductory 
chapter the book is divided into three parts. Part I contains eight chap- 
ters and is concerned with the physiological aspect of pubescence and 
the concomitant changes in needs and attitudes. Part II examines 
the variety and variability of abilities and capacities of the maturing 
human being. At this point the unsophisticated reader will likely be 
more than confused by the statistical concepts employed, but there is a 
short appendix defining the terms used. The third part is practical and 
applied. In it the author traces the steps necessary to help the maturing 
individual in the transition from sociological childhood to adult status 


and independence. 


The question arises as to who will find this book useful. The dedica- 


tion reads “to teachers, foremen, parents, neighbors, judges, doctors,” 
and ‘to all who may meet adolescents anywhere.” Certainly all of 
these will find a sound, unemotional, and constructive appraisal of that 
period between puberty and adulthood. It should also make an excel- 
lent text for a one-semester course in adolescence at the undergraduate 
level; this is especially true if the students are referred to the original 
sources. Undergraduates will miss the pretty pictures which are gradu- 
ally replacing the “meat” in American texts, but they will get a well 
written evaluation of the best research on the subject. Ror ere 
mature student of the subject the book's among ee obey ma 
tensive biliography of research on adolescence done in 


Sangan, RICHARD T. SOLLENBERGER. 


Mount Holyoke College. 


Jouns, Raren LesLie. Psychology in everyday living. New York: 
Harper, 1950. Pp. xii +564. $3.50. 
This is an attractive, readable, brief, simplified text for the first 


i ' t, many 
y entences and paragraphs are short, 
cee a tape PET appears at the head of each 


concrete cases are cited, and a glossary t c i 
chapter. At the end of each chapter, the author ponie sain 
discussion, lists of relevant films, self-tests, and ee ba on 
experiments, demonstrations, and exercises. These pedagogic 
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are utilized effectively to promote understanding and to heighten in 
e aine of but 458 pages of text, Johns’ is one ofa number of a 
texts recently published (Johnson, Garrett, Guthrie ans ct 
Brown and Gilhousen) designed for a single semester. Although a i 
major topics of general psychology are here, yet accuracy an a 
understanding are sometimes sacrificed for conciseness. Thus we ma 
that strabismus ia “imperfect focusing’ (p. 181), that in hy "ee aa 
image is focused behind the retina (p. 180), that Binet’s co-wor = A 
Thomas Simon (p. 301), that likes and dislikes may be called bra 
drives” (p. 87), and that Kuder “correlates intelligence and bape pr 
choice” (p. 312). Tests of mechanical, engineering, business, pen ee 
aptitudes are listed as examples of intelligence tests (p. 318), an ia 
are informed that these tests can yield 1Q's—not directly, but ‘by 
correlation” (p. 318). A questionnaire titled “Have you got what it 
takes?” and devised by Oliver Hinsdell, who is identified as one who 
“develops” players for the “screen,” is printed as a test of aptitude for 
motion picture acting (pp. 515-518); no references are made to validity 
or reliability. We are told that psychology has two divisions, pure 
psychology and applied psychology. Instances cited of investigations 
within the field of pure psychology include the work of Thorndike on 
transfer of training, Terman on the measurement of general intelligence, 
and Watson on the behavior of the neonate (pp. 7-8). 

The ideal textbook integrates principles and applications: the ap- 
plications motivate the student and explicate the principles for him; 
the principles organize his information and provide a rationale for the 
applications. The “popular” brief text is likely to skimp on basic sci- 
entific content relating to the nervous system, learning, intelligence, 
sensation, and perception in order to make room for “practical” advice 
on how to be happy though neurotic, how to be popular, how to study, 
how to choose a vocation, and how to pick a mate. It is cause for 


gratification that psychology has practical implications; but practice 
without theory is worthless, if not dangerous. 
Can psychologists provide an ade 


their science in a semester? Useful 
one examines it with 


quate and meaningful survey of 
and informative though this text is, 
this question constantly in mind, 


r Harry RUJA. 
San Diego State College. 


STANDEN, ANTHONY. Science is a sacred cow. New York: E, P, Dutton 
& Co., 1950. Pp. 221. $2.75. 


“To be read in a hammock on a hot summer afternoon” should be 
printed on the wrapper of this little book, for it is easy and refreshing 
reading with its colloquial digs at the pomposities of scientists. We 
eanvolten laugh with the author and somar. a a OT BEERS S: a 
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court jester at the Shrine of the Sacred Cow has to say is sound, even if 
not new, and some of it is silly; but all is said with good humor and an 
amusing style. 

Standen, the chemist, knows and tells us on many pages that science 
means “describing facts,” explaining them “by making hypotheses or 
theories, which must agree with experiments, preferably exactly and 
quantitatively.” What he makes fun of, and rightly so, is ‘‘the dreadful 
cocksureness”’ of scientists. He admits that there are individual differ- 
ences. ‘Though collectively they are a society of mutual backslappers, 
not all of them go in for scientific evangelism. It is mostly the scientific 
educators that do.” He gleefully quotes a number of purple passages 
from the exaggerated claims of these educators of what science courses 
are supposed to do for the students, and then proceeds to tell how 
deadly dull such courses can be. He is a chemist and ought to know. 
And the scientists? “As advertising always convinces the sponsor even 
more than the public, the scientists become sold, and remain sold, on the 
idea that they have the Key to the Absolute.” ; 

Science, Standen quite properly insists, does not yield truth, but 
only probabilities; it is not “Gnfallible and beyond criticism”; and it 
has “many important limitations.” The best of sciences is physics, and 
the best things in it “are fully as admirable as the scientists claim them 
to be.” And yet, he says, the teaching of physics is often a messy and 
unenlightening job. The remaining sciences “can all be arranged in 
order, going from fairly “as trong mediocre to downright bad”: 

i 7 and the social sciences. 
e r ae tells us, is a great collection of facts with a Pigs 
mass of analogies” and sweeping generalizations. He cleverly puts his 
finger on the unfilled gaps between species. coe 

Psychology, the more important part in ee popes sm y o ma 
kind, “comes from the Greek word meaning soul, and woud de ¢ hine 

ne © elegant, if we called it soulology. There is nothing 
but not more elegan’ has a soul. Think of yourself, are you 
mysterious in saying that man has 


? our” body: the “you” that has the body is your 
Pa. n Ta ser er the soul does not: this is a perfectly 
ethos. DIET ’ Simple, isn’t it? But the poor be- 


minoti seen the two.’ 
ae sore ai do not see it this way because they ‘‘can’t ask the 


right questions, and they have given up (to a A to ee 
best way we have of understanding me" vuddle-minded” and 
psychologists is that ‘being fundamentally ee body and the soul 
having noticed the ‘‘close connection between Allof tkam pride them- 
they suppose that they are the same thing ja s home a E tebe 
selves on their ability to reason, and mast E h re the better they are 
a little humorless. . . . The less scientific they a 


i t? 
doing.” Which best-seller may he be talking y le to go to beside 
According to Standen there are plenty of peop 
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psychologists “if you really want to understand human beings.” They 
are the novelists and poets. He does not realize that he is quoting from 
some textbooks. If he should ever find out, he will have to abandon his 
own cocksureness and ask himself why some psychologists have said 
precisely the same thing. He might then realize that it is dangerous 
even for a chemist, “first cousin” to the physicist, to pass judgment on 
workers outside his own field. 

The author is far from belittling all that has been done in psychology 
“which has a number of fine achievements to its credit: treatment of 
war-shocked soldiers, and far better understanding of some kinds of 
mental illnesses . . . aptitude testing, job analysis, psychology of ad- 
vertising (sic), attention-getting techniques, and methods of ‘motivat- 
ing’ other people. But for all the usefulness of these, the really im- 
portant questions in human life are hardly touched upon at all by psy- 
chologists.”” You will get little help from psychologists if you want to 
know about “really important human qualities, such as goodness, or 
holiness,” or the various virtues. I have to admit that the author’s aim 
is getting better. 

The social scientists come off worst. Many of them “have an ag- 
gressiveness and cocksureness hard to match, even among the psycholo- 
gists.” They are as busy as the bees collecting facts so that they can do 
some correlating. In order to be scientific they frame hypotheses and 
proceed to test them. “This can always be done and it makes anything 
at all sound wonderfully scientific, If you want to find out whether your 
pencil is in the top drawer of your desk, you first frame the hypothesis. 
This is always verbally possible, but it reduces ‘hypothesis’ to such a 
miserably feeble thing that all the high-tooted virtues of the scientific 
method have been squeezed out of it.” A good shot. 

There is one curious omission in this 
from the exalted physicists through the mediocre psychologists to the 
lowly sociologists: Nowhere is the distincti ienti 
and technicians. In fields with well est 
fully equipped laboratories jt seems ea 


mediocre” and “bad” sciences than in the 
y rate, mere technicians Posing as scientists are 


nere is no mention of Thomas Aquinas, his spirit per- 
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purpose of science is to learn about God, and admire Him, through His 
handiwork.” The reviewer replies: The purpose of science is to describe 
nature without God. In doing so science has definite limits which are 
fixed by its methods. If scientists want to concern themselves with God 
they can do so only outside those limits. 
KARL F. MUENZINGER. 
University of Colorado. 


GUILFORD, J. P. Fundamental statistics in psychology and education. 
(2nd Ed.) New York: McGraw-Hill, 1950. Pp. xiii+633. $5.00. 


Unlike many revisions of popular textbooks, Guilford’s second edi- 
tion stands out as a completely rewritten text. Although some of the 
chapter headings look familiar, the extensiveness of topical coverage is 
considerably greater than in the first edition. ä 

The first eight chapters of the book are devoted to a thorough yet 
clear presentation of descriptive statistics designed primarily for the 
introductory course. Following this, three chapters devoted to statisti- 
cal inference represent considerable improvement over the superficial 
coverage of this highly important topic in the first edition. Nevertheless, 
this portion of the book still leaves much to be desired in view of the 
increasing use in psychology and eductaion of such techniques as analy- 
sis of variance. n 

The remainder of the book supplies a much needed, up-to-date dis- 
cussion of the logic and statistical theory underlying measurement and 
prediction. It is here that Guilford is at his best. Articles concerned 
with test reliability and validity, scaling procedures, and prediction 
problems have mushroomed forth during and since the war to an extent 
which makes it exceedingly difficult for most psychologists to keep = 
with the progress being made. The consistent and clear oe a sf 
these topics should prove most useful to research Toe and advance 
students who wish an orientation 1n modern, pane eaders. Snede- 

Several minor points may prove ee = nee : the differences 
cor's F Table is not applicable to the simple case o > me oe ae 
between two standard deviations unless the leve ely (p. 233) j To test 
adjusted from .05 and .01 to 10 and .02, respective y P ; : a 
the homogeneity of the “within-set” variances E A 
the highly questionable procedure of — d (p. 257). No mention is 
between any two sets of estimates is advoca 5 see fests iseful forthis 
made of Bartlett's test of homogeneity or rest in a two-way analysis 
Purpose. The discussion of analytic pe misleading, particu- 
of variance problems is superficial an oes estimate to be used in the 


larly in regard to the a ropriate vari . uare proves 
dennira of the F ae when the interaction mean sq P 


significant. , : istical i 
i in A in order to simplify the discussion of statistical ii 
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Guilford has used the term “tratio” indiscriminately for both the criti- 
cal ratio test and Fisher’s ż test. This may lead to some misinterpreta- 
tion by the reader, as for example on page 278: ‘‘When there is 1 degree 
of freedom in a contingency table, chi square is equal to £.” This 1s 
true if ¢ is thought of asa normally distributed variable. On the other 
hand, if ¢ has Fisher’s ‘‘ distribution,” the relationship is an asymptotic 
one as the sample size approaches infinity. E 

The generous use of timely data from recent psychological engano 
to illustrate and clarify the application of statistics throughout the book 
is quite refreshing. In addition to a glossary of the more important 
symbols commonly used in statistics and a section consisting of simple 
proofs and derivations, the appendices contain four tables not in the 
first edition. The thoroughness of revision and clarity of presentation 
should make this book highly useful as a basic text for both introductory 
and advanced courses in statistical methods. 


Wayne H. HOLTZMAN. 
University of Texas. 
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A CRITICAL REVIEW OF LATENT LEARNING 
AND RELATED EXPERIMENTS! 


DONALD THISTLETHWAITE 
Western Reserve University 


INTRODUCTION 


Latent learning experiments have been the object of considerable 
interest and controversy in recent years. Careful inspection of this liter- 
ature strengthens the belief that a sufficient number of experimental | 
studies have now been accumulated to enable us to state with some spec- 
ificity what conditions favor and what conditions do not favor such 
learning. Such a statement would.aid us in interpreting apparently con- 
tradictory results, and it would facilitate the design and planning of 
research aiming to clarify the relationships between latent learning ex- 
periments and the various theoretical issues with which they have been 
associated. i Bos i k 

The two principal theoretical issues involved are: (1) Is reinforce- 
ment a necessary condition for learning? and (2) Should a distinction be 
made between learning and performance? Current interest in latei 
learning is largely attributable to the opposite and ane be sii 
positions of reinforcement and nonreinforcement nig sey = ai 
the first question. The former group of theorists (g pees a i X 
Spence, et al.) have postulated that certain rewarding 7: ha r k 
forenes are a necessary condition for learning. Tolman, per, 

on the other hand, that the 


> d cogently, : 
White, and others have argue idence that reinforcement is not 


i Vv 

latent learning data constitute strong € 3 i 

required for some learning. This iseue is by all odds the most important 

one raised by this series of experiments, and it has been y 

by recent investigators (30, 47). Poi 
' The present paper is a portion of a dissertation Nae to > E R ne 

iversi iforni keley, in partial fulfillment of ti 

aes R of acral ca pee his sincere sheen to a 

Edward C. Tolman, Warne Brown, Robert W. Leeper, and Richard S. Crutchfield for 

generous advice and criticism. 
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Whereas there is agreement on the fact that one group of learning 
theorists regard reinforcement as necessary for learning, and another 
group of learning theorists do not, no similar unanimity of opinion exists 
as to the bearing of latent learning upon this issue. To mention but a few 
of the participants in this discussion, Tolman (65) and Leeper (38), as 
well as Seward (53), have interpreted the latent learning data as crucial 
in evaluating these two theoretical positions. On the other hand, Meehl 
(46) argues that “even the Strong Law of Effect is . . . compatible with 
the latent learning experiments” (p. 70). Similarly, Postman writes: 
Crucial experimental tests to arbitrate between these two interpretations of 
more complex forms of learning |i.e., between reinforcement and non-reinforce- 
ment interpretations] still seem to be lacking. For the time being, therefore, 


acceptance or rejection of the hedonistic postulate must remain a matter of 
philosophical preference (50, p. 501).? 


We shall attempt to show that the results of recent experiments 
are by no means so inconclusive on this issue and that within the series 
of experiments on latent learning there are rather crucial experimental 
tests which enable us to reject, or at least to regard as highly implausible, 
one of these alternative types of interpretation. 

The second issue distinguished above is less controversial, and al- 
though a number of theorists are agreed that the answer should be in 
the affirmative, recent statements by others suggest that the distinction 
between learning and performance has either not been accepted (44) or 
has not been found necessary (46). This distinction was first suggested 
by Lashley (36) and Elliott (12) and later stressed by Tolman (64) and 
Leeper (38). Hull's acceptance of it is embodied in his distinction be- 
tween habit strength and effective reaction potential. Both Hull (27) 
and Spence (56) have stressed that habit strength may not be exhibited 
for some period in discrimination training. The issue between these 
theorists is not whether learning may occur which is not manifest in 


performance. Both groups admit that it may. The issue is rather one 
as to the cause or source of learning, i.e. 


of learning other than reinforcement. On 
has questioned the validity of the distinct 


, whether there are any causes 
the other hand, McGeoch (44) 
ion, arguing in effect that such 


2 A similar scepticism concerning the testability 
pressed by Meehl: “So long as the Strong Law of Effe 
not explicitly mention amounts and times, it would b 
experiment in which it could he refuted” (46, p. 70). 
this writer argues that the same law is testable: 
of Effect) can clearly be false to fact, either be 
can be shown to have been Present, or because 
sible without it in the Present setting” (p. 65). 


of the law of effect has been ex- 
ct is stated qualitatively and does 
e admittedly difficult to design an 
Yet, elsewhere in the same paper 
“Such a statement (i.e., the Strong Law 
Cause no such trans-situational reinforcer 
the same learning can be shown to be pos- 
(Author's italics.) 
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a distinction is undemonstrable. And more recently, Meehl (46) has 
formulated the law of effect and defined ‘‘trans-situational reinforcers” 
so that reinforcers strengthen responses. Such a formulation would 
make difficult any distinction between learning and performance. We 
shall review many instances in which learning is unexpressed, or only 
partially expressed, in performance and which appear to justify em- 
pirically the distinction in question. 


CLASSIFICATION OF LATENT LEARNING EXPERIMENTS 


Four principal types of latent learning experiments may be dis- 
tinguished: 

1. Type I, or the Blodgett variety of latent learning experiment, consists 
in giving the rats a series of unrewarded, or slightly rewarded, trials in a maze. 
A relevant goal object is then introduced and additional trials are given (2, 11, 
19, 48, 51, 54, 70, 73, 75). 

2. Type II is characterized by the procedure of permitting the animals to 
explore and live in the empty maze for brief periods of time. Subsequently a 
relevant goal object is introduced into the maze, and a single test trial or a se- 
ries of test trials are given (5, 9, 15, 28, 35, 38, 53). 

3. Type III consists in giving rats which are satiated for food and water 
a series of trials in a maze the pathways of which contain the goal objects for 
which the animals are satiated. ; After this series of trials the rats are made 
hungry or thirsty and given additional free trials in the maze (30, 43, 47, 59, 
62, 63). 


4. Type IV involves giving thirsty or hungry rats a series of trials in a maze 


containing relevant and/or irrelevant goal objects; The animals are then 
satiated for the formerly desired goal object and deprived of the previously 
undesired goal object. One or more trials are then given in the practiced maze. 
Many investigators have failed to find evidence of latent learning with this type 
of design (13, 14, 31, 33, 41, 60, 71), whereas positive results have been reported 


by others (8, 10, 17, 38, 61, 72). 
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reward period—a latent learning which made itself manifest after the reward 
had been presented? Obviously, if this is to be answered in the affirmative, one 
must show that the drops which occurred immediately subsequent to the re- 


ward were larger than “normal,” that is, that they were bigger than drops in 
the control curves (2, p. 122). 


Blodgett suggested two alternative criteria for determining whether 
such error decreases were larger than normal: 


1. Greater error decreases in a non-reward group of rats upon being re- 
warded than any day-to-day decreases in a consistently rewarded group. 

2. Greater error decreases in a non-reward group of rats upon being re- 
warded than in the consistently rewarded group’s error decreases interpolated 
so that the number of errors at the beginning of the critical reductions were 
equal for both groups. This interpolative procedure has been described as one 
in which “reduction in error score for the non-reward group was compared 
with reduction in error score at an equivalent ordinate for the control” (3, p. 185). 


Some investigators have questioned whether the above criteria are 
sufficient. Thus it has been argued that decreases in the degree of cul 
entries (51), or possible changes in the respiration, pulse rate, etc., of the 
rat (28) might provide manifest indices of the acquisitions taking place. 
In experiments of the Blodgett type, the question of whether there are 
some manifestations of some learnings during the latent period is com- 
paratively unimportant. It is not necessary that there be no evidence of 
a tendency toward error reduction during the unrewarded (or slightly 
rewarded) trials in order for the unmanifested learning to qualify as 
“latent learning.” The question of whether the abrupt increase in effi- 
ciency of running the maze upon the introduction of food is significantly 
greater than the comparable improvements of a control group is a sta- 
tistical question. If it is in any given experiment, then that experiment 
may be interpreted as yielding positive evidence of latent learning. 

Previously Spence and Lippitt (59) and Walker, Knotter, and De- 
Valois (72) described their results in terms of the relationships of rele- 
vance or irrelevance between drives and incentives (the second of the 
two meanings listed above). However, the criteria according to which 
this relationship of “relevance” is to be determined have not yet, it 
seems, been explicitly stated. The question of the relevance of drives 
and incentives to each other is a complex one. However, knowledge of 
the procedures of deprivation (or experimental satiation, whichever is 
the case) to which the animal has been subjected and descriptions of his 
behavior are sufficient to determine the relationship between drives and 
incentives. If a rat is deprived of an object normally desired, or re- 
quired for self-maintenance, and if the rat then selects pathways leading 
to this goal object and manifests consummatory responses toward it, 
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then the goal object, or incentive, is clearly relevant to the animal’s 
drive (or drives). If a rat given access to an incentive until it no longer 
manifests consummatory responses toward the incentive, then given a 
series of free trials on a multiple-path maze with which it is familiar, 
does not select any more frequently than chance the path leading to the 
incentive, and, if having selected the path leading to the incentive, does 
not manifest consummatory responses toward it, then the incentive is 
clearly irrelevant to the animal’s drive (or drives). On this basis, we 
shall speak of “‘irrelevant-incentive learning,” i.e., learning of the loca- 
tion of, and means of arriving at, an object or incentive which is irrele- 
vant to the drive (or drives) existing at the time of the learning. 

In what follows, the term “latent learning” will be used to refer to 
the learning involved in experiments of types I and II as classified above, 
and the term “‘irrelevant-incentive learning” will describe the learning 
involved in types IlI and IV. 


EXPERIMENTAL STUDIES OF LATENT LEARNING AND 
JRRELEVANT-INCENTIVE LEARNING 


I. Experiments Utilizing Unrewarded Trials 


The' relationships between drives and incentives may be altered 
either by varying the motivational state of the animal or by manipulat- 
ives present in the maze situation. In the kind of experi- 
ment designated as type 1 it is the reward value, or incentive, which is 
manipulated. Simmons (54) reported the first experimental evidence 
suggestive of latent learning in this type of situation in 1924. Shortly 
thereafter, Blodgett (2) undertook a more systematic study of the 
phenomenon and introduced the term latent learning.’ Blodgett used 
as a food reward a mash saturated with water; the animals were given 
no other water. This means that the animals were actually run under 
both hunger and thirst motivation. One group (the control) was fed 
in the food box for three minutes after each trial. A second group was 
treated like the first in every respect except that it was given no reward 
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at the end of the maze until the third day, while a third group was given 
no reward until the seventh day. Blodgett found that the animals when 
suddenly rewarded improved greatly in performance, their errors drop- 
ping sharply to a level comparable to that of a control group which had 
been rewarded from the beginning. When evaluated by the second of 
the two criteria listed above, these error decreases were very significant 


for the three-day group and bordering upon statistical significance for 
the seven-day group. 


Herb (19) found that when the food reward was introduced into 
the blinds instead of at the end of the true path, her rats exhibited a 
significant increase in the number of cul entries after the introduction of 
reward. This suggests that the rats were acquiring during the unre- 
warded period some kind of readiness which was functional in leading 
to the blind alleys as well as to the goal box at the end of the true path. 


Latent learning of this kind appears to occur most readily when the 
following favorable conditions are present: 


1. There is a complex maze or task lo be m 
T-maze. Tolman and Honzik (70) used a 14-unit T-maze and obtained, fol- 
lowing the introduction of reward, sudden drops in error and time scores which 
were steeper and of greater statistical significance than Blodgett’s. This dif- 
ference in results may be merely a psychometrical difference arising from the 
use of apparatuses yielding different ranges of scores. When the test for latent 
learning is made by comparison of the decreases in error and time scores of ex- 
perimental and control groups, as in this type of design, any increase in the 
sensitivity of the measurements involved should bring out more clearly any 
genuine differences which exist as a result of the experimental procedures. 

2. The reward introduced is highly desired by the animals or has been asso- 
ciated with an incentive which is highly desired. Williams (75) demonstrated 
that a goal box which had been closely associated with food could, under cer- 
tain conditions, function as an incentive. Halfway through the training she 
introduced a black and white goal box (in which her rats were accustomed to 
find food) at the end of the maze. Although no food was present in the box 
following the substitution of this box for the strange, empty one to which the 
rats had run during the “unrewarded” trials, there occurred a decided improve- 
ment in maze performance. Williams originally suggested that “the extent to 
which the learning curve drops when a reward is introduced may be taken as a 
measure of the value of the reward” (75, p. 33). Similarly 
that the effect produced by the substitution of a new goal 
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rats, which were merely hungry, did not show any unusual improvement in 
performance when dry food pellets were introduced (51). A wet mash is prob- 
ably more eagerly sought after by hungry and thirsty animals than is dry food 
by merely hungry animals. This interpretation would presumably also apply 
to the experiment of Meehl and MacCorquodale (48), in which no marked error 
decreases were observed upon the introduction of dry food. 

3. Prior to the introduction of reward there is present no relevant goal object or 
no goal object associated with a relevant incentive. The greater the reduction in 
time and error scores of the experimental groups prior to the introduction of 
reward, the less it will be possible for these groups to exhibit marked error de- 
creases. In Reynolds’ repetition of Blodgett's experiment some of the experi- 
mental animals had previously been used in a spatial discrimination experiment 
involving a simple T-maze. Blodgett (3) has criticized this use of maze-wise 
animals, arguing that it was unwise to use such animals in view of Anderson's 
finding (1) that animals which had previously been given a series of rewarded 
trials on a six-unit T-maze, learned another maze under “non-reward"” condi- 
tions almost as rapidly as a rewarded control group. Such results may be at- 
tributed to the association of certain maze parts, procedures, and the like with 
a relevant incentive. Maze-wise animals, when trained on an unpracticed mul- 
tiple-unit maze, may quickly exhibit efficient maze performance even though 
they are trained without any known reward or under satiated conditions. With 
such animals it is difficult to create ‘‘non-reward” conditions, and hence latent 


learning is not likely to occur. 


Il. Experiments Depending on Exploratory Training 


As in the preceding type of experiment it is primarily the incentive 
which is manipulated in type II experiments. Instead of being given a 
rials in the empty maze, the animal is permitted 
to explore the maze for an extended period of time. After the explora- 
tory phase of training the animal is either pre-fed in the goal box and 
then permitted to run one or more test trials in the maze (5, 38, 53), or 
it is placed directly in the maze and given a series of test trials (9, 15, 28). 

Lashley (35) reported an experiment of this type as early as 1918. 
Many years later, Haney (15) repeated the experiment using, however, 
a complex 14-unit T-maze and permitting his animals to explore and 
live in the maze for 18-hour periods on four successive days. A control 
group was given similar handling and exploration in a simple rectangular 
alley path. Haney then gave both groups a series of rewarded trials in 
the maze. The experimental group, which had had previous exploration 
in the maze, made significantly fewer errors than the control group: 
Since the time scores of the groups did not differ significantly it is un- 
likely that a differential delay in reinforcement can account entirely 
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tivation facilitating progress through the maze. Daub gave his experi- 
mental and control animals preliminary exploration on a 14-unit T- 
maze and a rectangular alley path, respectively. Subgroups of both of 
these groups were then given rewarded trials on the maze either with or 
without the use of doors. Daub found that his animals demonstrated 
latent learning and that the use of doors did not make any significant 
difference in error scores—latent learning occurred both with and with- 
out the use of doors. 

An experiment using much shorter exploratory and handling periods 
has been reported by Karn and Porter (28). Different groups of rats 
were given various types of pre-training experiences, and it was observed 
in general that the more complete the pre-training experience, the 
greater the effect upon subsequent performance in the Dashiell maze. 
Thus, for example, one group of rats, received handling only for sev- 
eral days; another group had both handling and confinement in an en- 
closure; still another had handling plus exploratory experience in the 
maze, etc. The results of Karn and Porter suggest, although the differ- 
ences here are not statistically significant, that unrewarded exploratory 
experience in the maze has greater effect on maze performance than pre- 
training which does not include such exploration. These results, together 
with those of Haney and Daub, argue against the hypothesis that the 
superior performance of the exploratory animals in these investigations 
is attributable merely to superior emotional adjustment. 

Two experiments by Buxton (5) and Seward (53) employ the method 
of pre-feeding the animals in the goal box subsequent to exploration and 
just prior to the single critical test trial on the maze. In Seward’s ex- 
periment it is fairly certain that the correct choice on the critical trial 
depended upon the Preceding exploration. In one of Seward’s control 
experiments, animals which were treated just like the original group of 
animals except that they were given no preliminary exploration, failed 
to take the correct path on the critical trial any more frequently than 
would be expected by chance. 

In a second control experiment, Seward attempted to determine 
what cues his rats had relied upon, by eliminating differential cues from 
inside the end boxes for some animals and by eliminating cues other than 
intra-endbox cues for other animals. The former was accomplished by 
training rats in a maze in which two identically painted goal boxes were 
interchanged several times during the four exploration days. To check 
upon the effect of eliminating differential cues other than those emanat- 
ing from within the end boxes, Seward Save a second subgroup its pre- 
feeding experience in one of the endboxes which had been moved from 
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its place in the maze and placed just behind the starting box. Neither of 
these subgroups was able to respond appropriately on the test trial, 
and Seward concluded that the animals in the main experiment must 
have reacted to cues both inside and outside the endboxes. It is possible 
that the rats in the latter subgroup were learning that food was to be 
found in the endbox in its new location. Seward reports that one rat on 
its test run tried to climb the back wall of the starting box (it will be 
recalled that the feeding experience had occurred just behind the start- 
ing box for this control group). This control experiment is similar to 
one of Leeper’s (38), in which rats were fed and watered in distinctive 
goal boxes after a preliminary period of exploration on an elevated maze. 
Before the feeding and drinking stage Leeper removed the food box and 
water box from the maze to another part of the room. Leeper’s results 
were also negative (although the very rapid trial-and-error learning of 
these rats suggests some learning during the exploration period). Care 
was taken in Leeper’s experiment to enclose each of the endboxes so that 
when a rat was in any one of them it could see only the interior of that 
endbox. Furthermore, the rats ‘‘were introduced into the appropriate 
endboxes individually, being carried in such a manner that it was not 
possible for them to see the exterior of the boxes into which they were 
placed” (38, p. 25). It is unlikely that an association between eating 
or drinking and the new spatial locus of the boxes occurred under these 
conditions. Each of Leeper’s three endboxes had distinctive interior 
textures, but rats are apparently unable to make the required associa- 
st rely solely upon such intra-endbox cues during the 
We may summarize these results as 
hich the animals would normally re- 
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and half of the rats were placed in the food box first and half in the 
empty box first. Thus, if the rats had been responding merely to a per- 
severating goal reaction which mediated the correct choice, then these 
control animals should have performed much less efficiently than the 
animals in the main experiment. This expectation was not confirmed ; 
the percentage of correct choices of the controls (81.3) did not differ sig- 
nificantly from the percentage of correct choices (87.5) of the main 
group. One of Buxton’s control experiments may also be cited as a check 
upon this interpretation. In this experiment, rats lived in and explored 
a 12-unit T-maze for several nights just as did the experimental groups. 
The pre-feeding experience was omitted for these animals, however, 
and they made their critical runs without finding food anywhere in or 
near the maze during the trials. No perseverating goal reaction from the 
eating of food in the endbox could have been operative under these con- 
ditions. Although the number of animals meeting the criterion of suc- 
cess on the first test trial was less than the corresponding numbers in the 
main groups receiving pre-feeding, this number was significantly greater 
than the number of those successful in a control group whose explora- 
tory training was confined to a straight alley. Thus the efficient maze 
performance of Buxton’s rats apparently depended upon preliminary 
exploration in the maze and does not seem to be attributable solely to 
any perseverating goal reaction from eating in the goal box. 

Although it is now well established that rats acquire some familiarity 
or knowledge of a maze by exploring and living in the maze paths, it is 
still unknown how long the exploratory period must be in order for such 
learning to occur. The answer to this question will probably depend 
upon the complexity of the maze path to be negotiated, the number of 
differential cues reacted to, and many other parameters. Seward gave 
his animals a total exploratory period of approximately 90 minutes in 
a single-unit T-maze, while Lashley found that 20 minutes was sufficient 
to affect performance on his simple two-path maze. Workers using mul- 
tiple-unit T-mazes have used total exploratory periods of 48 hours or 
more. Prima facie it would seem reasonable that the longer the explora- 
tory period in the maze, the better should be the learning exhibited on 
the critical test trials. Since Buxton’s animals explored the maze for 
three, four, six, or nine nights, his experiment provides some data bear- 
ing on this hypothesis. Additional amounts of exploratory training did 
not produce larger percentages of animals that could meet the error 
criterion. One explanation which Buxton offers for this fact is that indi- 
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mastering the task. Apparently Buxton did not give the unsuccessful 
animals additional trials until each met the criterion of three or less 
errors; at least, no supporting data are presented. It is possible that all 
of Buxton’s experimental groups received amounts of exploratory train- 
ing in excess of the optimum for these particular maze conditions, so 
that no gradient in clarity of knowledge (or degree of learning) was ob- 
served with increases in total exploratory time. 

Another of Buxton’s findings is of considerable interest. His ex- 
perimental animals which exhibited latent learning also manifested a 
speed-of-locomotion gradient on the first run through the maze, and a 
backward order of elimination of blinds. Hull (23) made his deduction 
of goal gradient phenomena on the basis of a conditioning which is pro- 
gressively weaker as the reactions of the animal are more remote in 
time or space from the point of reinforcement. Since the animals had 
never before been given a rewarded run in the maze to the point of rein- 
forcement, the conditioning process on which Hull’s deduction is based 
could not have occurred. Hilgard has mildly criticized Buxton’s experi- 
ment on the grounds that the results reported need to be supplemented 
in order to interpret with confidence the gradients of running speed 


(21, p. 285). 

To summarize, the problem with which the animal is presented in the fore- 
earning experiments is primarily one of learning the characteristic 
e environment under non-reward conditions. It has been found 
that latent learning is most easily demonstrated under the following conditions: 
The maze environment to be mastered is complex or otherwise yields reliable 
measurements of individual differences in maze performance; the reward intro- 
duced is highly demanded or is associated with a highly demanded goal object; 
and the response by which the learning is manifested is not associated with a 
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Szymanski’s early experiment (62) was the first to utilize this kind of 
experimental design. Using a modified Hampton Court maze, Szyman- 
ski ran several animals when not hungry, for 61 trials through the maze 
to the home cage in which food had been placed. During this period 
there was no reliable tendency toward a reduction in time, errors, or in 
distance traveled per trial. During the critical trials when the rats were 
made hungry, however, they quickly exhibited efficient maze perform- 
ance. 

Suggestive as these results were, they were not followed up by cx: 
periments of similar design until recently, when Spence and Lippitt 
(59) initiated the Iowa series of latent learning experiments. Briefly, 
the Spence and Lippitt experiment demonstrated that rats which had 
been satiated for food and water and run ona single-unit Y-maze with 
food in one end of the Y and water in the other, learned the location of 
the goal objects. On the critical test trials, the animals which exhibited 
preferences for the “water side” during training were made hungry, 
while those showing a “food-side” preference were made thirsty. The 
animals made significantly correct choices on their first test run. How- 
ever, on the second test run the next day, when their need was shifted, 

they did not make a significant shift to the correct side (R. Lippitt, per- 
sonal communication). 

Meehl and MacCorquodale (47) repeated the above experiment 
with some slight modifications in design, A single-unit T-maze was 
used; the terminal sections of the maze were so placed that a rat made a 
right turn at the end of the right alley and a left turn at the end of the 
left alley. During the 40 training trials under satiation, water was in 
one terminal section of the maze and food in the other. During the 
initial test trials the rats, now hungry or thirsty, responded appropri- 
ately. Although performance deteriorated (as in the Spence and Lippitt 
experiment) when the drive was shifted on subsequent trials, the pro- 


portion of responses to the appropriate side on all five test trials was 
significantly greater than chance. 
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determining whether certain alleged secondary reinforcing agents can 
reasonably be interpreted as mediating irrelevant-incentive learning. 
This problem has been attacked by investigating the following ques- 
tions: (1) Does the irrelevant incentive itself serve as a secondary reinforcing 
ageni? and (2) Is the degree of irrelevant-incentive learning exhibited a 
function of the delay in reinforcement of the critical S-R sequence? 


1. The evidence relating to the first question is, with one exception, nega- 
tive. This is indicated by the fact that, other things being equal, rats satiated 
for food do not select a food alley in preference to a non-food alley. This has 
been demonstrated both for satiated rats (63) and for thirsty rats (13, 61, 
72).4 The exception itself is instructive from a methodological standpoint. 
MacCorquodale and Meehl (43) ran animals satiated for food and water in a 
single-unit T-maze with one goal box containing food and water and the other 
empty. Half of the animals found food and water on the left; the other half 
found it on the right. Although an attempt was made to match the animals in 
the strength and direction of position preferences, on the initial training day 
the group finding food and water on the left made 20 per cent more left turns 
than the group finding food and water on the right. This initial inequality be- 
fore the animals had experienced food in the maze, detracts somewhat from the 
finding that there was a statistically significant difference between the two 
total number of left turns, with the group finding food and water 
king the greater number of left turns. Further, these investiga- 
eeding procedures which did not establish any definite, known 
feeding rhythm. Also, they attempted to satiate their rats for food and water 
simultaneously and employed a dry, ‘‘stick’’-type of food. Although Mac- 
Corquodale and Meehl report that no rat ever ate or drank in the maze during 
the training trials, one might expect that, with a detention period longer than 
30 seconds, some animals treated in this way would exhibit consummatory 

rd the incentives. A more rigorous test of the hypothesis in ques- 
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turning responses in the terminal sections of the maze. Thistlethwaite (63) 
found, however, that changing the spatial location of the food did not have 
any particular effect upon the irrelevant-incentive learning of satiated rats, 


nor was the degree of such learning a function of the number of alleged rein- 
forcements of the critical S-R sequence. 


Attempts to study the relative potency of “cognition” and reinforced 
trials (47), or to compare the amount of learning occurring with or with- 
out (relevant) motivation (30), may be seen as different ways of ob- 
taining data ona single question: Does learning the location of, and means 
of arriving at, a given incentive occur more readily in the presence of rein- 
forcement, or is such learning equally efficient in the absence of reinforce- 
ment? Here the answer will depend upon a variety of parameter values. 
One of these appears to be the complexity of the maze path to be learned. 
Thus Tolman and Honzik (70), using a 14-unit T-maze, found that a 
group of rats rewarded only from the eleventh trial on made signifi- 
cantly fewer errors on subsequent trials than a control group which 
had been regularly rewarded from the beginning. The authors point 
out that the absence of a food reward during the early trials meant that 
the experimental group explored the maze much more thoroughly, so 
that when this group was later rewarded its superior familiarity with 
the maze permitted more efficient maze performance. Kendler, how- 
ever, found that his rats learned the location of incentives in a simple 
T-maze more readily in the presence of relevant drives. Tolman and 
Honzik manipulated the incentives, whereas Kendler varied the motiva- 
tional state of his animals. If the interest is chiefly in comparing learning 
by “reinforcement” with that by “cognition,” then varying the incen- 
tive relationships is preferable to the technique used by Kendler, 
since the latter introduces drastic motivational differences between 
satiated and deprived animals and involves the Hullian assumption that 
food and water would allegedly act as secondary reinforcers for the 
satiated animals. Another parameter which must be taken into account 
in any critical discussion of the above question is the strength of the 
irrelevant drives operative, There is some evidence (59) that irrelevant- 
incentive learning occurs less readily when there are strong irrelevant 
drives present than when this is not the case. The presence of a strong 
thirst drive in one of the Spence and Lippitt experiments (60) to be dis- 


cussed subsequently apparently had the effect of hindering learning of 
the food location. 


IV. Experiments Using Strong Irrelevant Motivation 
Finally, 


there is to be considered the variety of irrelevant-incentive 
experiments 


in which rats are trained under a strong drive. Upon the 
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completion of training, the animals’ motivation is reversed and the test 
trials are given under a different drive. If thirst was the dominant moti- 
vation during training, hunger is usually the drive during the critical 
test runs (or, occasionally, hunger for some test trials and thirst for 
others). Any evidence of an appropriate modification of behavior or of a 
significant increase in the number of choices of that alley of the maze 
which contains the goal object for which the rats are now motivated, 
indicates irrelevant-incentive learning. 

The discrepancies between various experiments of this type have 
not as yet been adequately explained. A critical review of these experi- 
ments casts serious doubt upon the possibility of isolating any necessary 
and sufficient condition for irrelevant-incentive learning under strong 
motivation. The reasons for this doubt will, it is hoped, become clear 
as we proceed. In the following sections are evaluated various experi- 
mental and theoretical attempts to isolate the crucial variables deter- 
mining whether or not such learning occurs in this domain. 


1. Strength of irrelevant motivation. In reporting the facts that 
irrelevant-incentive learning occurred under satiated training but 
did not occur when training was under a strong thirst drive, Spence 
and Lippitt (59) offered the tentative generalization that “latent learn- 
ing does not occur in the situation where the animals ‘perceived’ the 
subsequent test goal object (food) while motivated for another goal 
object (water), but latent learning does occur where complete satiation 
made for no particular goal directedness in the experimental setup dur- 
ing the training series.” v a short aima, hosen Do en apd 

orted in abstract a positive case of irrelevant-incen ive 
o ak Gain under thirst (of unspecified degree), and many 
other instances of irrelevant-incentive learning in the e of 
strong motivation have since been reported (61, 68, 72). k = above 
conclusion must therefore be rejected, although it might still be oS 
tained that such learning occurs more readily when the erieting wrie 
vant drives are not too strong. Since experimenters working in t iis 
area have, apparently without exception, used deprive At perio s 
ranging from 18 to 24 hours, there are no Cages elo aa J Sa 
ever, the generalization that the stronger the drive t Re aes e oa es 
vant-incentive learning, would seem to be a reasonable inference irom 


the Spence and Lippitt experiments. i a 
oe of irrelevant motivation. The metas es Do 

lends some support to the view that such ong par dt ee = 

when training is carried out under hunger than W j 


d 
5 The findings of Leeper (38) have been ee 
should be assigned to Leeper, who reported an exp 
incentive learning of this type as early as 1935. 


by many investigators. Priority 
ent suggesting positive irrelevant- 
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trained under thirst. Hayes found that rats trained under - ined 
deprivation failed to respond appropriately to food inas ve 
— ae tested hungry, whereas rats trained under 23 hours : oot 
ealn responded appropriately to water when man Dak 
omit results obtained by other investigators who “ees ali 
all of their animals under the hunger drive are at best on y part T 
onsistent with this finding. Kendler (31) found that nej aoe 
he trained thirsty nor those trained hungry in his pe or 
gave evidence of irrelevant-incentive learning. The response of sele ; 


ining was under hunger, 

oe Sivan of peen tendencies, Walker, Knotter, and E 
Valois (72) have called attention to the relation between the strength 7 
position preferences and the degree of latent learning manifested. Tee 
found that over 50 per cent of their “weak” -preference animals modifie 

their performance appropriately when the motivation was changed 
from thirst to hunger, whereas only about 5 per cent of the ‘strong”- 
preference animals modified their performance. It is significant that 
in many of the experiments yielding negative results (31, 60, 71) con- 
ditions were such that the animals acquired pronounced turning pref- 
erences during the course of training. In other experiments yielding 
ward did not cause a develop- 
nately do not report what pro- 
ng preferences. It is therefore 


impossible to say to what extent the failure to find irrelevant-incentive 


preferential tendencies. That this fac 
indicated by the fa 
intra-maze cues ap 
of strong preferences and with a failur 
learning. We shall now consider each 
design in greater detail. 

4. Asymmetry 
a single-unit T- o ze, on 


e is to place the re- 


ads to the appropri- . 


Ll i—=#L 
——— eee) 
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ward which is appropriate during training in both endboxes (the irrele- 
vant incentive being placed in only one alley of the maze). Experiments 
in which there was asymmetry of reward have generally yielded nega- 
tive results (31, 60, 71). On the other hand, in one of the experiments 
in which positive results were obtained (72), the reward (water) was 
placed symmetrically with respect to the choice point. However, this 
condition (symmetry of reward) does not seem to be necessary for 
irrelevant-incentive learning in view of the fact that others (8, 10) 
obtained positive results without it. And it cannot be a sufficient con- 
dition in view of the negative results obtained when the reward was 
placed on both sides of the maze (14, 33). Further, Gleitman (13) 
reports that his thirsty rats did not learn the food location when no 
water was available during training on either side of a T-maze (a con- 
dition which might be called “symmetry of non-reward”), although 
these results are contradictory to those of Strange (61). From one 
point of view symmetry of reward might make for better learning by 
lessening the likelihood of strong position preferences. On the other 
hand, one might suppose that it would make for poorer learning by 
lessening the identifiability of the paths. It is probably more difficult 
for a rat to make a functional distinction between a water alley and a 
water-and-food alley than between a water alley and a food alley. In 
order to demonstrate this, future experiments might be carried out which 
would compare the irrelevant-incentive learning of animals trained 
satiated and run on both types of maze arrangements. 

5. Asymmetry of intra-maze cues. One might expect that the more 
distinctive the cues associated with the two alternative choices, the 
more readily animals will learn ‘‘what leads to what.” Kendler’s experi- 


ment (31) sought to test this hypothesis. Kendler used a maze in which 
Ils, and floor on the left were 


the left half of the stem and all doors, wa : 

painted black, whereas the right half of the stem and the ennan 
i ! ‘tion there was a black curtain 1 

were left unpainted: In additio Lie: Meee 


entrance to the left alley and a white curtain in the rig! 
observed in the performance of 


irrelevant-incentive learning was tor : 
Kendler’s ten animals. Kendler and Mencher (33) used emg sets 0 
differenti d also failed to get irrelevant-incentive learning. 
penna Cooke a d (33, 47) that rats tend to 


However, it has been repeatedly observe é L 5 
prefer black alleys and curtains over those which are white. This 


observed concomitant variation of preferential tendencies and differen- 
tial intra-maze cues suggests the difficulty of adequately assessing the 
above hypothesis. The most drastic differences in intra-maze cues may 
have to be deliberately avoided in order to tease out the effects of dis- 
Rollins found that 


d Mencher experiment, 
k (R. A. Rollins, 


Kendler an 
one for the alley painted blac 


5 In a recent repetition of th 
a preference 


every one of his 36 rats exhibited 
Personal communication). 
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tinctive, but non-disturbing, cues. What is needed, it seems, a 
sampling of sets of intra-maze cues sufficiently distinctive to be dif- 
ferentiated easily but not so different in appeal that one set is con- 
sistently selected over the others. Itis perhaps significant that E 
(8) most appropriately responding groups were run on a maze painte i 
a flat gray throughout, affording only differential light and spatia 
sae Forced trials. The experiment by Walker, Knotter, and DeValois 
(72) was designed to check upon the possibility that irrelevant-incentive 
learning may not occur as readily when some trials are forced. These 
investigators ran three groups of animals in a Y-maze with both of the 
terminal boxes containing water and with intermediary boxes (one of 
which contained food) between the choice point and endbox on each 
side. One group was permitted to choose freely on all 40 training trials. 
A second group was given 50 per cent forced trials, and a third group 
was given 100 per cent forced trials. A significant tendency for the 
animals to go to food when made hungry was demonstrated in the 
group receiving all free trials and in the one havir 
trials. There did not appear to be any appreci 
degree of irrelevant-incentive learning exhibited 
On the other hand, the modification in the perf 
with 100 per cent forced trials, while in the app 
small and did not differ significantly from chance 
the animal down certain paths on some of the 
yet received sufficient experimental study to 
conclusion. Carr (6) has summarized the results 
ments dealing with the influence of guidance, or fi 
of complex, multiple-unit mazes. 


ng 50 per cent forced 
able difference in the 
by these two groups. 
ormance of the group 
ropriate direction, was 
e. The effect of forcing 
training trials has not 
warrant any general 
of a variety of experi- 


path mazes produced definite dis- 
turbances in their rats (31, 71). eami 


7. Discriminating perception of the irrelevant incentive. 
suggested (40) that certain irrelevan 


negative results because the experimen 


$ } Leeper has 
t-incentive experiments yielded 
tal conditions were not favorable 
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for the perception of the undesired incentive. One of Leeper’s earlier 
experiments (38) closely paralleled the Spence and Lippitt experiment 
since during the first four or five days the animals were run hungry in 
a maze with both relevant and irrelevant incentives. It should be noted 
however, that Leeper's rats were trained hungry during this initial 
period, whereas those of Spence and Lippitt were trained thirsty. On 
the first trial under thirst, 13 of Leeper’s 23 rats went to the roe 
correct side, and on the first trial of the second thirsty day, 19 of the 23 
went to the now-correct side. This performance was far superior to 
that of the Spence and Lippitt (60) and Kendler (31) animals. Leeper 
observed that in his experiment, “on a wrong run, the situation was such 
as to guarantee that, immediately after making the run, the rat would 
approach the pan containing the undesired goal material and perceive 
discriminatingly what it contained” (40, p. 105). Leeper’s interpreta- 
tion of the negative irrelevant-incentive experiments has been vig- 
orously criticized (33, 58). It is argued that the Kendler and Mencher 
experiment which required the animals to select water from one of five 
glasses (some of which contained food) satisfied this condition, and the 
animals nonetheless failed to learn the location of food. It is doubtful, 
however, whether this experiment constitutes a convincing refutation 


of Leeper’s hypothesis. Kendler and Mencher used 50 per cent forced 
trials and employed a maze with clearly differentiated white and black 
alleys, and report that their animals exhibited a definite preference for 
the side of the maze painted black. Whether the position preferences 
acquired under these conditions were so strong that irrelevant-incentive 
learning was precluded cannot be determined from the results reported. 
Furthermore, the technique used by Kendler and Mencher of com- 
paring over the total 20 test trials the performance of a group which found 
food on the same side as during the original thirst training with that 
of a group which found the food reversed to the opposite side, pre- 
supposes that learning is 2 gradual process of strengthening habits. 
On the basis of such ions of learning as have 


non-continuity interpretat l 
been defended by Krech (34) and Lashley and Wade (37), one might 
predict that the reversed 


group would rather quickly give upa maladap- 
tive hypothesis and learn within a very few trials to go to the now- 
correct side. ‘The comparison of total performance scores over a long 
relearning period might we 


J] obscure, rather than enhance, any initial 

superiority of the constant group. F 
On the other hand, a comparison of Hull's results (24), obtained from 
an experiment in which rats were alternately hungry pee on 
successive days, and Leeper’s results, obtained from a similar experi- 
ment,? strongly suggests that it is a matter of considerable importance 


1 The comparison discussed here is between the performance of Group III-C m Lee- 
per's experiment and that of Hull’s main group. This comparison Is more easily inter- 
preted than others which might be made, because both of these groups were run in similar 
mazes which differed only with respect to the construction of the endbox or endboxes. 
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imals on their wrong trials simply find a closed door at 
oan af ee or whether they find the incentive for which they 
are satiated. If Hull’s curve (24, p. 263) is smoothed one might ae 
to the conclusion that his rats reached a 70 Per cent accuracy on T 
trials by the end of 120 days (15 eight-day periods of training). In ull’s 
procedure the rats were not permitted to find the irrelevant gears 
on their incorrect runs. On the other hand, Leeper permitted his r s 
to find the irrelevant incentive on the wrong runs and found that t y 
learned the same problem to the same level of accuracy in about 
days (this period was estimated by smoothing Leeper’s first-trial curve). 
Leeper concluded from his experiments that the animals “must learn 
almost as much from their incorrect responses as they do from their 
correct responses” (38, p. 37). Apparently irrelevant-incentive learning 
made the difference in the outcomes of these two studies. Inasmuch 
as an experimental setup requiring the animals to perceive the irrelevant 
object discriminatingly made such a vast difference in learning this 
problem, it seems very probable that such a setup would facilitate 
irrelevant-incentive learning. The Kendler and Mencher experiment 


thirsty and the other path if it is hungry. There are 
portant differences between the two proble: 


extremely slow learning of 
sa lack of distinctness between 


actually making the 
- Heron’s results suggests 


ersus a partially empty 
stomach. 


Regardless of what mechanisms underlie 


the differentiation, how- 
ever, there remains the possibility that what 


ever stimuli, or patterns 
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of stimuli, are used are not sufficiently distinctive to become quickly 
and clearly associated with the routes to the appropriate incentives.® 
If this is the case, it is reasonable to suppose that pre-training in making 
discriminations between hunger and thirst states and associating each 
with a distinctive response would aid the animals in making the modifi- 
cations of performance required in this type of irrelevant-incentive 
experiment. In an unpublished study, Lippitt found that preliminary 

need differentiation” exercise facilitated the differential motivational 
control of responses on the test trials. Lippitt’s animals were satiated 
for food and water during training in the irrelevant-incentive experi- 
ment proper. Although the number of his animals was small, previous 
exercise in the discrimination of drive states and the association of each 
with going to one end of a straightaway, facilitated appropriate re- 
sponses on the test trials, particularly on later test trials when the 
motivation was reversed. More recently, in an unpublished experiment 
by the writer, similar preliminary practice definitely facilitated learning 
when the training series was given under strong irrelevant motivation 
(thirst). Even if the conclusion is accepted that such preliminary train- 
ing is efficacious, much more work will need to be done to determine 
how it mediates better irrelevant-incentive learning. 

9, Previous experience. We have already observed that previous 
exploratory experience In the test maze itself represents one major 
condition under which latent learning occurs (type II experiments). 
Does previous exploratory exercise in non-maze environments aid subse- 
quent performance in the maze? Several experiments suggest that it 
does. Hebb (18), for example, compared the problem solving of animals 
aturity in cages with others which were allowed frequent 
varied environment. The latter were reared at home 
h of their time spent outside their cages. Hebb reported 
th the greater infant experience exhibited a definite 
tests of problem solving. J 
tive series of experiments (8) was designed to 
heses concerning the effect of early experience 
e learning of rats. Christie subjected some 
lex regimen of water and food deprivations 
til three months of age (for approximately 
ls were later trained under conditions 
found that these early deprived 
rning. One of the groups whic 
d to satisfy its needs after the 


reared to m 
exploration ofa 
as pets with muc 
that the group wi 
superiority in various 

Christie’s provoca 
test a number of hypot 
in the irrelevant-incentiv 
of his animals to a comp 
from the time of weaning un 
60 days). When these animals v 
similar to Kendler’s (31), Christie 
groups exhibited irrelevant-incentive lea 
was deprived from infancy was permitte! 

8 Heron’s technique of satiating the rats for a given incentive two orab a 
day’s trials probably produced more distinctive internal stimuli (i.e., bone Tenant 
full versus empty stomachs) than the technique used by others of having 
available in the cages continually. 
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deprivation periods only by exploring an elevated path and pees 

a hich food and water were placed. The animals in this group r 
meas d one for 24 hours after the termination of each sneha 4 
nt Since food and water were presented in close proximity to each 
es on the table-top, the rats were not required to associate Singer 
turning responses with particular drive states. A second group y tg 
had food and water in its cages at all times was given the se (S; po 
tory exercise as the first group, i.e., they were put on the pat ahi 
ing to the table and allowed to remain there for 24 hours at a s 


in no case did the animal find the path to food and water cee 4 
same spatial configuration on any two successive days. pate ou ~ 
that both groups when later trained hungry and tested ona T 
for irrelevant-incentive learning went to water with high degrees ¢ 
accuracy on the two test trials under thirst. Moreover, the a 
group without any previous deprivation experience was superior to 
deprived exploratory group on the two hungry test runs. 


In line with this are the experimental findings which Bruce (4) has 
referred to as “perceptual learning.” 


ten days’ practice in drinking in one square of a field which was later 


practice, “if we analyze this behavior . . . it 
ceptually the animals have largely solved th 


the avoidance of maze-wise or task-wise 


the less applicable to ordinary human 
or social learning. The crucial question to be asked of any latent learn- 


iment involving subjects with previous 


six-unit T-maze could 
of the previous maze experience. On 
periments the correct response o 
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not appear to have been mediated by any peripheral responses which 
became strengthened as a result of the previous training. 

10. Amount of training. Spence and Lippitt (60) have pointed out 
that their thirsty rats learned to go with almost 100 per cent accuracy 
to the water alley of a Y-maze after having had an average of only 
seven to eight experiences with this goal object. They have argued 
that if thirsty rats (satiated for food) can learn which path leads to 
food without reinforcement, then their rats should have done so after 
having had the number of experiences of food which their experiment 
provided (an average of 26 trials to the food alley). Similarly Walker, 
Knotter, and DeValois (72) have inferred that a response acquired under 
an irrelevant drive is much weaker than one acquired under a relevant 
drive. This conclusion is based on the observation that a training series 
of 40 trials under thirst motivation was adequate for rats to acquire a 
water-going response overcoming even the strongest position preferences 
(71), whereas the food-going response demonstrated when rats were 
made hungry after a similar period of training was not strong enough 
to overcome the strongest position preferences (72). Such comparisons, 
however, only indirectly bear upon the question of the relative efficiency 
of learning with reinforcement as compared with learning in the absence 
of reinforcement. The problem which the rat must master in this type 
of experiment is not simply that of going to one end of a Y-maze for 
food. As was pointed out above, the problem is essentially one of 
learning to take one path of the maze when thirsty and the other path 
when hungry- Hull's experiment (24), checked and supported by 
Leeper's experiment III-A (38), provides us with relevant data as to 
how rapidly rats can master this problem when every trial leads only 
to reinforcement and not to perception of the irrelevant incentive on 

3 hing Hull's curve, we may estimate that his 
the wrong runs. Smoothing A é ‘ matel 
rats when run under the correction method required agpronma ely 
six hundred trials to attain 2 70 per cent level of accuracy. As we hav® 


iti i "s experi- 
already seen, under the more favorable conditions in Leeper’s exp 


ment III-C, rats required approximately 24 days of training, or me ae 
120 trials, to reach and maintain a 70 per cent level of accuracy on 


trials (based on a smoothing of Leeper’s curve). , 
It is true that most irrelevant incentive experiments have employed 


the non-correction method and that some of them have been designed 
to facilitate perception of the irrelevant incentive on the ip one 
However, one might expect that investigators seeking to os 
whether rats run under a strong irrelevant drive can learn to ot A 
this problem without reinforcement would give the animale at = ihe 
similarly large number of training trials. Actually we find tò 


r in t V. i ve r: ed from 12 
ini i he rele ant studies have ang! j 
number of training ials in ; > i 


to 60. It should be obvious that no irrelevant-i t ac 
involving a training period falling in this range can provide a conv! g 
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exercise, and large amounts of training un 
strong asymmetrical preferences, 


n the strict 


Sense, as long as such state- 
ments are lacking, reinforcement interpre 


tations of latent learning or 


REVIEW OF LATENT LEARNING 121 


irrelevant-incentive learning are unverifiable. However, if the second of 
the above requirements can be satisfied, then the set of reinforcement 
postulates in question may have some degree of plausibility, this unveri- 
fiability notwithstanding. The evidence, however, is of such a nature 
that it appears to be impossible to deduce, from any existing reinforce- 
ment theory, the behavioral changes indicating latent learning or irrel- 
evant-incentive learning in each of the reported experiments. One in- 
tractable instance alone would suffice to answer our question. Actually, 
there are many examples of such learning which are difficult, if not im- 
possible, to deduce from present reinforcement postulates. 


1. Several instances (2, 19, 70, 73) of type I experiments are difficult 
to explain in reinforcement terms. Possible sources of reinforcement in 
the Blodgett variety of latent learning, which immediately come to 
mind, are satisfactions of curiosity and escape from the maze. Con- 
jectures based upon such alleged reinforcements have already been 
critically evaluated by Leeper (39, pp. 27-28) and by Hilgard (21, p. 
284), hence we need not repeat these considerations here. The chief 
shortcoming of such conjectures is that the abrupt behavioral changes 
following the introduction of reward simply have not been shown to 
be deducible from the reinforcement postulate. More recently, Meehl 
(46) has suggested that such abrupt behavioral changes might be 
deduced by means of an additional assumption regarding the asymp- 
totes of the habit growth functions involved. Meehl writes: 


A neo-Hullian . . . might assume that when a response undergoes an eas 
in strength on the basis of a minimally reinforcing agent (that in pne in which 
the asymptote of the acquisition of habit strength is relatively ow), ne 
subsequently a strong reinforcement is introduced, bis paa hema 
growth function which determines the rate of ma oes = the jey an np oe 
is greater than it would have been without, the origina ng „Since in fhe 
Blodgett design there is evidence of acquisition of S a ibit on a 
during the latent phase, such a postulate would lead to a prese 


Strong Law of Effect (46, pp. 70-71). 
ake this explanation implausible. 


: i ich m ; : 
There are considerations wh + be ent acquisition of differential 


First, it is assumed that there must Df eee 
habit strengths during the latent period, or that the finally-to-be 


strengthened receptor-eflector connections ate barg AR Snel 
ing the latent period. However, the expo aia id erform responses 
strated that rats when properly motivated a Pi htly rewarded. 
inimical to those which were, by this interpre x E ne hee the cule 
It will be recalled that Herb’s rats exhibited an abı Tiefen which 
when food was placed there, even though the effect K cing” conditions 
Presumably occurred under the “minimally rem p g anli ran 
should have been the formation of connections $O that stimu 
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box and in the alley leading to the food box are assumed to be a 
with anticipatory eating responses. The characteristic propriocepti i 
stimuli resulting from these goal responses are themselves o 
to entering the alley leading to the food box. When the anima ; pa 
made hungry on the critical test trials, the proprioceptive stimuli = 
sociated with anticipatory eating responses elicit the response of eae 
ing the food alley. This derivation is not supported, however, by a 
finding that, other things being equal, non-hungry rats do not h 
to select a food alley in preference to a non-food alley, as might i 
predicted on the basis of one interpretation of the concept of secondary 
reinforcement. Furthermore, the predicted outcome is inconsistent 
with the negative results of a number of other irreleyant-incentive 
experiments (31, 60). A similar application of the above assumptions 
could presumably be made for the situation in which there is symmetry 
of reward (72) or symmetry of non-reward (61) during training. When 
the animals are made hungry and fractional anticipatory eating re- 
sponses are elicited by the hunger drive, the response tendency to the 
food alley should be greater than that to the non-food alley. But again, 
if such a derivation is accepted, the reinforcement theorist then faces 
the same problem as Tolman—viz., that of accounting for the negative 
results often obtained with this type of design. 

Perhaps for this reason, Spence has published (60) not his original 
deduction but a different one, which predicts no learning of the location 
of the irrelevant incentive. This deduction neglects the alleged sec- 
ondary reinforcing effect from the sight, smell, and touch of the irrele- 


. If this is taken as the correct deduc- 
Pence now wish to regard as implicit 


then additional assumptions will have 
to be made to account for the above instances of irrelevant-incentive 


learning. As yet reinforcement theorists have not attempted to provide 
t of the appropriate set of assumptions 
is to be made, 


Negative irrelevant-incentive experiment: 
under a strong drive (14, 31, 33, 60) have sı 
exclusively as “experimental tests of Tol 
learning. Such tests are, of cour. 


be regarded as crucial between the 
In recent years, Tolman has suggested 


the sign-gestalt theory which render it 
more compatible with the above results: 


1. The presence of “too strongly motivati 
conditions” is said to be one circumstance 
rather than broad, comprehensive maps see 


onal or of too strongly frustrating 
under which narrow, strip maps 
m to be induced (66). Thus ac- 
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cording to this specification, irrelevant-incentive learning under strong moti- 
vation (type IV) may be expected to be poorer in general than under weak 
motivation (type III). Similarly, Tolman has pointed out that the use of doors 
(for the purpose of forcing the rats down a particular pathway) in an experi- 
ment of the Spence-Lippitt type may produce disrupting conflict, or frustrating 
situations (67). 

2. Tolman has recently stated (69) that the ability to discriminate drives 
may have to be learned and that this learning may represent a different type 
of learning from that which is involved in the acquisition of field expectancies. 

3. Further, we may note Tolman’s emphasis (68) upon the importance of 
“perceptual readiness” factors as determiners of whether hungry rats will ac- 
quire field-expectancies of water-locations. Although Tolman has not as yet 
indicated any operational definitions of such factors, he has pointed to the 
learning of Christie's exploratory rats (8) as one illustration of their operation. 

4, An alternative way of conceiving the same empirical relationships which 
the above hypotheses seek to explain is to be found in Tolman’s assertion (67) 
that “even though a rat's drive be changed from thirst to hunger, his need- 
push may not, for a while, change correspondingly.” In this connection it 
should be added that Tolman recognizes different goal objects may have dif- 
ferent “valences” (67). It is possible that the type of dry food pellets com- 
monly used in such irrelevant-incentive experiments do not induce strong 
valences in rats. Young has recently called attention to the importance of 
palatability as a variable in food-seeking behavior. He writes: “One reason why 
the quantitative psychology of food-seeking motivation has been so backward 
and inexact lies in the fact that the strength of hunger and thirst has been 
controlled solely through deprivation, palatability relations being ignored” 
(76, p. 109). 

It may be objected that many of the abo i 
posteriori and that any one of them is little more than a duplicate de- 
scription of the behavior it seeks to explain. There is no reason method- 
ologically why theorists should not modify their formulations so as to 

i s s di What is objectionable, 
be in closer agreement with empirical fin ings. f e 
from a methodological standpoint, is the introduction of assump th 
and postulates designed to explain merely this or that particular p e 
nomenon, i.e., ad hoc explanations. The above specifications a not 
appear to be of this kind but are stated in general terms, and their ap- 
plications in quite different contexts (for example, to social learning and 
to typical clinical phenomena) are suggested. 


ve specifications are a 


CONCLUSIONS 


A survey of latent learning experiments over the last three decades 
seems to justify the following conclusions: 
b f la elevant-incentive learning experi- 
a el mene dispensability of reinforcement in 
ments const! 1 2 
the learning process. 


tent learning and irr 
tions to the alleged in 


126 DONALD THISTLETHWAITE 


2. Such unreinforced learning has been exhibited in a variety of experi- 
mental situations and confirmed by studies sampling different conditions vikan 
each of several differentiated classes. Certain conditions are favorable to such 
learning, and other conditions are unfavorable. These conditions have been 
tentatively identified within certain broad limits: some appear to be predom- 
inantly motivational and perceptual in character; others have to do with con- 
trolling the development of preferential tendencies; and still other conditions 
seem to have only a psychometric or mensurational significance. 


Much of the difficulty of interpreting the irrelevant-incentive ex- 
periments reported to date seems to be directly traceable to the fact 
that no single investigator can adequately sample a variety of experi- 
mental conditions, while uncoordinated work by different investigators 
seemingly leads to the collection of many sets of data which are not com- 
parable and which therefore can be assessed only with considerable an? 
certainty. Since the study of latent learning and irrelevant-incentive 
learning has always been, at least implicitly, a study of the motivational 
and perceptual conditions which affect learning, it may be expected 
that many of the questions raised by this series of studies will occupy an 
important role in future learning experimentation. It is proposed that 
future research in this area be accompanied by a greater degree of co- 
operative planning among the interested investigators, using if possible 
mutually acceptable or standard experimental desig 
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EXPERIMENTAL EVIDENCE FOR THE 
MOTIVATING FUNCTION OF REWARD 


JOHN P. SEWARD 
University of California, Los Angeles 


INTRODUCTION 


In a previous article (33) I proposed a theory to account for the ac- 
tion of reinforcers in a learning situation. According to that theory a 
reinforcer does not strengthen a habit as such but provides motivation 
for its use on future occasions. In this respect my position is like Tol- 
man’s; it may be considered an attempt to work out in more detail the 
mechanisms implied in such a view. Briefly, I suggest that an animal in 
a state of need is motivated not only by a primary drive (D) and drive 
stimulus (Sp) but by a secondary drive consisting of a set (rsu) to make 
a characteristic consummatory or goal response (Re). When a response 
(R) is followed by reward, Re is conditioned to concurrent stimuli. By 
generalization of this conditioning, stimuli accompanying R now serve 
to intensify rsa. It is further proposed that this intensification be called 
tertiary motivation and that it be endowed with the property of facili- 

tating R, the activity in progress. 

Our theory holds that a useful distinction may be drawn between two 
classes of learned responses, habits (sHr) and motives (sHs). Both 
classes are covered by a general law of association of which Hull’s 
Postulate 4 (18, p. 178) is a special case referring to sH, Reaction 
potential (sEr) is conceived of as a product of the following factors 
(in addition to stimulus intensity dynamism (19): D, sHng and sir. 
This brief résumé is enough to indicate that, although the content of the 
theory stems from Tolman, its form is taken almost bodily from Hull. 

The aim of the present Article is to test the above formulation in the 
light of experimental evidence. To this end I have chosen, as particu- 
larly relevant, evidence as to the role of the incentive in learning situa- 
tions. Specifically we shall consider experiments on the effects of the 
following factors: (1) properties of reward, such as amount and pal- 
atability; (2) changes in properties of reward; and (3) introduction of re- 
ward. One highly significant operation—removal of reward—must be 
omitted until our theory has been extended to include the facts of ex- 

perimental extinction. 


PROPERTIES OF REWARD 
Simple Locomotor Response 


Amount of reward. A number of studies (5, 10, 39, 43) have shown 
that animals will approach a large reward more readily than a small 
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one. Only two of these were sufficiently systematic and extensive to 
permit a test of Hull's quantitative statement (20), here adopted, that 
sEpr at any stage of learning is a positive exponential function of the 
square root of the weight of food reward (vw). Crespi (5) measured 
the mean running speed of different groups of rats down a 20-foot 
alley to varying amounts of food. Zeaman (43) also varied the amount 
of reward but measured the latent time of starting down a three-foot 
elevated pathway. In both studies increase of incentive was accom- 
panied by improved performance. Moreover, if measures taken after 
improvement has ceased are plotted against /w, a curve suggestive 
of an exponential function is obtained. 

Crespi was not primarily concerned with learning, though the three 
curves of improvement he presents seem by inspection to approach 
their asymptotes at the same rate. Zeaman, however, made a direct 
test of Hull's assumption that this rate of approach is independent of 
the incentive function. On fitting exponential equations to the mean 
log latencies during acquisition he showed that the constant controlling 
fractional increment per trial was practically constant. As Zeaman 
reminds us, these findings can be used to confirm Hull’s hypothesis 
only by assuming that sEp is proportional to performance measures; 
i.e., to running speed as measured by Crespi and inversely to log 
latency as measured by Zeaman. The latter assumption is not made 
by Hull. He makes sEr a power function of latency (9, 18, 19), thereby 
implying that a linear relation to log latency could be approximated 
only over a limited range. But if Hull’s mathematical postulates fail 
of exact confirmation, they are confirmed at the level of approximation 
which is more characteristic of his system in its present state (see 9, p- 


525, footnote 8). 

So far, Hull’s revised postulate set appears adequate openness 
for the data. But Wolfe and Kaplon's (39) most striking ere? 
remains unexplained. They compared the performances of c jee as 
affected by one of three incentives: one large piece of popcorn ( ure 
I), one quarter of a piece (Group II), or four quarters (Group IIT). 
Since the largest differences they found, on the whole, were between 
Group III and the other two groups, they concluded that amount of 
consummative activity was more effective than amount of reward. A 

The theory here proposed attributes the influence of an incentive 
to the arousal of a fractional antedating goal reaction, rsa. The more 
intensely rsa is aroused the greater will be its effect. At first glances 
therefore, it seems reasonable to expect that four Rosin rapid sicc a y 
will be more effective than one. Closer inspection reveals two va Ro 
which such a result may be obtained: (1) It is possible that ki ‘ 
may function as if it were a separate trial and add an eet ae 
habit strength to sH,sg; (2) the successive Res on a single bate: 
summate to condition a more vigorous 7S¢ to the situation. 
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repeating Rg may either condition rse more rapidly or condition r 
stronger rse. The two possibilities are open to experimental test. 
Wolfe and Kaplon’s finding were due to accelerated conditioning the 
performance curves of Groups I and III should approach the same 
limit but at different rates. If it was due to an intensified Rg the eur 
should approach different asymptotes, but their relative slopes woul 
be the same. The data at hand do not permit a choice between these 
alternatives; the second one, however, seems more likely. 

Either Hull’s theory or the present revision can handle this interpre- 
tation quite readily. Hull's “incentive function” (20) need only be 
modified by substituting for Vw the construct Rg, thus: 


K = 1— 10-¢, 


in which Rg stands for the intensity of the consummatory response. 
Rg in turn may be considered a function of several characteristics of 
the goal object; e.g., weight, size, nutritive value, palatability. as 
measured in preference tests, and amount of consummative activity. 
The more precise form of this function must await the outcome of ex- 
periments in which these determinants are systematically varied. 
Palatability of reward. Study of one of these dimensions, palatability, 
has already been carried some distance by Young (42). He defined 
palatability as “the relative acceptance of food [as] dependent upon 
the characteristics of the foodstuff” (42, p. 100). Within the general 
problem of how this property is related to behavior, Young asked 
himself the specific question: Does it influence learning or performance? 
In one experiment (40) he trained rats to run to sugar, wheat, or casein 
in counter-balanced order and found consistent differences in rate of 
running to the three incentives in successive cycles. His method of 
separating learning from performance was to equate the total times for 
a series of 30 runs and compare the numbers of runs in successive thirds 
of that total. The data for all three incentives, when treated in this 
way, turned out to be closely similar. Young concluded that although 
palatability was a factor in rate of running there was no evidence that 
it determined rate of learning. 
Two features of Young's method limit the generality of his finding. 
(1) His rats had to shuttle back and forth between starting box and food; 
it is possible that if they had run one way only the results might have 
been different. In another connection Lawrence and Miller (24) showed 
how a similar change of technique might lead to an opposite conclusion. 
(2) His analysis was based on the first 30 runs to each incentive rather 
than on the total time required to reach an asymptote. His conclusion 
may therefore apply only to an early stage of practice, As far as they 
go, however, Young’s data on palatability agree with those on amount 
a strengthening the view that rewards function mainly as motivators 
rather than “associators.”' 
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Spatial Discrimination 


In one of Grindley’s (10) experiments his chicks had to find their 
way to food through a simple maze and did so slightly faster to six 
grains of rice than to one. But no “error” (excess distance) scores were 
given. Similarly Wolfe and Kaplon (39) included a single-unit T-maze 
in their study; they reported a smaller error total for the group running 
to a multiple incentive than for either of the others. An experiment 
aimed directly at this problem was recently carried out by Reynolds 
(30), who compared two groups of rats in learning a single-unit T-maze 
to a 30-mg. pellet and a 160-mg. pellet, respectively. The large reward 
group proved consistently superior both in per cent correct choices 
and in mean running times. Young (41) blocked the preferred path in 
a Y-maze and compared both time and excess distance scores of rats 
running to sugar and to casein. His results are not strictly comparable 
with those of Reynolds, who used a non-correction method, but they 
point to the same general conclusion: that the increase in preference for 
a food path over a non-food path is a function both of amount and of 


palatability of reward. 


Visual Discrimination 


In another experiment, however, Reynolds (29) trained two groups 
of rats on a black-white discrimination problem, again using a 30-mg. 
and a 160-mg. pellet, respectively; but here he found no appreciable 
difference between them either in mean number of trials to a criterion 
or in per cent correct responses during learning." Similar results for 
palatability were obtained by Young (41), who compared the rates of 
learning a black-white discrimination to sugar and to casein as rewards 
and found no difference in error scores. How can these negative findings 
be reconciled with the positive ones on locomotion and spatial dis- 
crimination? . R 

Young's conclusion from his own results is much like the writer's. 
He held that the law of effect applies not to “ordinary” learning but 
to the acquisition of a food-seeking drive. As to how it applies he wrote: 
“Degree of effect is related not directly to the rate of acquisition but 
rather to the strength of drive which is acquired” (42, p. 300). 

Reynolds made a highly similar interpretation but stated it more 
precisely; we shall therefore consider it here in some detail. It will be 
recalled that Hull (18), on the basis of Gantt’s (8) and Grindley’s (10) 
data, had made the limit of habit strength an exponential function of 


1 This experiment is open to some question on grounds of method. As the author 
points out, the low-reward group may possibly have been favored by an unequal elimina- 
tion of slow learners and by use of a correction method, permitting differential reinforce- 
ment of wrong responses. We are here assuming that his results can be generalized 


beyond these conditions. 
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amount of reward. To account for his negative finding Reynolds pro- 
posed that this equation be “limited to responses which can be con- 
sidered replications of the final consummatory response” (29, p. 768). 
According to his ‘‘R-hypothesis” Hull’s equation simply means that 
different amounts of reward arouse consummatory responses of different 
degrees of strength to be conditioned. Obviously this suggestion, too, 
has much in common with mine. I, too, propose that Hull's Postulate 
4 be restricted to the Conditioning of the goal response or a fraction 
thereof and that his “incentive function” be taken to represent the 
strength of that response.? 

In its present form, however, there is room for doubt that the R- 
hypothesis leads to unequivocal predictions. The trouble seems to lie 
with the definition of terms. Reynolds defines Rg as “the complete 
pattern of activity commonly associated with the appearance of the 
reinforcing stimulus” (30, p. 152). He then goes on to define a 
learned replicate response as “one which can be measured on the same 
dimensions as the consummatory response.” It js doubtful whether 
these definitions provide adequate criteria for distin 
from non-replicate responses. What ab 


sac ponses; since one of them is rein- 
forced it will be stronger than the other, 


crease this difference more than a sm 
earlier and more consistently chosen. 
R-hypothesis, spatial discrimination is 


trength of conditioning. 
c mplete proof would have to take account of 


rl 
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account is seen to be inadequate. Lawrence's recen 


MOTIVATING FUNCTION OF REWARD 135 


the term “replicate response’’ to measures of locomotor speed. He him- 
self derived his T-maze results not directly from the R-hypothesis but 
indirectly from the shorter delay of reinforcement produced by the 
larger reward. The question remains, however, why he did not make 
the same prediction for discriminating white from black, especially 
since his large-pellet group gave shorter response times throughout. 

To criticize is one thing; to suggest anything better is another. 
Before giving a precise meaning to Rg I should like to know what 
particular reaction, if any, is essential to “reinforcement,” or tertiary 
motivation. Meanwhile I believe the term will be most useful if we con- 
fine it to actual commerce with the goal object; e.g., to eating. This 
usage will enable Re and other habits, locomotor or otherwise, to vary 
separately. The effect of increased reward on any habit R will then 
depend on how it affects R in relation to other responses evoked by the 
situation. We are thus in a better position to reconcile the divergent 
findings on spatial and visual discrimination.‘ 

The learning of a spatial discrimination has already been dealt 
with in terms of the present theory (31, 32). Essentially it involves 
the building up of a stronger reaction potential to stimuli accompany- 
ing a right turn, say, than to those accompanying a left. That 1s, 
spERp> syErz,, Which in turn depends on the relation: spllrg> sire 
If by increasing the intensity of rsg the strength of sHrsg is doubled, the 
two competing sErs and the absolute difference between them are also 
doubled. If we grant certain other assumptions this will result in a 


higher proportion of correct choices. 


Applied to discriminations other than spatial, however, the above 
t evidence (23) 


: ; Peer ss ms 
points strongly to the existence of a “mediating process” in suc 


discriminations, which apparently corresponds to some ae per 
ceptual organization. His results imply what field aia ams 
maintained: that an essential problem for the animal is learnt g a 
which cues to respond. Reynolds’ rats, for example, had not only 
associate white with food but to perceive white in a sense that gocs 
beyond merely seeing it. Or, to use a convenient notation, in order 
to acquire syHy._ it was also necessary to acquire sHrey- A 
In maze learning this mediating, perceptual process, though pre- 
sumably present, has usually escaped attention. The reason is tiai 
rats generally respond to the important spatial cues, external an 
internal, from the beginning. But studies of place vs. response gsi 
(2, 3, 38), by setting external and internal cues against each other, 


4 The following discussion is aimed primarily at Reynolds’ suay. zon : ee 
differed in several respects—low level of hunger, 24-hour E ol kz s, 5 pa n poa 
of cues from reward, scoring of time and errors—which may ca. 1 for a different exp 


tion. 
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have brought this aspect into prominence. What is learned ina mra 
with food on the right, then, could be more accurately designated: 
pinne at now return to B-W discrimination. If we assume, with 
Spence (34), that a rat starts with a position preference, T to i 
right, it is quite likely that after a few trials we shall still or i 
inequalities: SHrpHrag> sHr Hrsg, and s,Erg>s,L pg, But thi Pe 
precisely the condition on which we have seen that learning a spa A 
discrimination depends. Furthermore, the greater the reward HA 

greater will be the difference in sEr, and the greater this difference the 
more quickly will the animal make his choice. One more assumption 
is that the less time an animal delays in the choice area, the less chance 
he will have to respond to Sw or Sg rather than to Sp or Sz. From this 
argument the conclusion follows that an increase of reward will interfere 


actually the means of the two groups were about the same. It must be 
remembered, however, that the deterrent effect of a large reward applies 
only to the acquisition of sH; its effect on the other half of the proc- 


Moreover, some rats in both 


in practice; of these the ones in the high- 
rapidly of all. On the empirical side t 
data may be cited in support of this 
mean response times for the high-reward 
and skewness of its learning score distri 
the tail of the distribution is contribut 
persistent position habits). 


group; (2) the greater variation 
bution (on the assumption that 
ed by a few rats with extremely 


CHANGES IN PROPERTIES OF REWARD 
Amount of reward. Besides com 
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overshot the mark as compared with a group run to 16 units from the 
beginning. Zeaman found the same effect, but in his experiment it was 
significant only for a relatively large shift and then only in the upward 
direction.® 

Two features of the contrast effect require explanation: (1) the 
abruptness with which the new level was reached, and (2) its discrep- 
ancy from that of the control group (5, Figs. 7 and 8; 43, Figs. 2 and 5). 
As previously pointed out (33), Hull’s 1943 postulate set provided for 
neither of these phenomena. His 1949 revision (20), we noted, allows 
for rapid changes in sEr with changes in K, the incentive function, 
but does not account for the learning of K; neither does it predict con- 
trast. Crespi’s own theory, that incentive-value, as one factor in motiva- 
tion, is proportional to the distance between levels of expectation and 
attainment, is a stimulating suggestion; its further implications remain 
to be developed. 


Sudden shifts. The present theory, it will be recalled, attempts to remedy 
the defect in Hull’s treatment by using his Postulate 4 to describe the acquiring 
of a goal-expectation, slIjzg. But if sI,sg has to be acquired by Postulate 4, 
how can we explain the one-trial shift of performance level when reward is in- 
creased or diminished? This result depends on the fact that rsa has already 
been conditioned on the afferent side to the starting box at an intensity cor 
responding to the original amount of food, Sg. Denoting the starting box by 
Ss we have: ssI,sg> 0. On the critical trial the changed incentive, Sg, arouses 
rsq of proportional intensity; i.e- sq-Zlrsq> 0- Since Sg and Sq are on a con- 
tinuum of stimulus magnitude their central counterparts, rsg and rsen, may be 
said to lie on a continuum of afferent intensity. By the principle of stimulus 
generalization, therefore, sqJJreq should give a degree of effective habit 
strength to the connection rsg rsor Moreover, there is experimental evidence 
(14) that the gradient of primary stimulus-intensity generalization is quite 
flat. We may infer that on the next trial after the change of reward a me 
ssHroHreon will be activated in the starting box and that Paa T 
parable intensity with sgllrsgs aroused in a group trained to OG Or id speed 
imag From this state of affairs the sudden change in latency p 
ollows. 

Contrast effect. An adequate theory of contrast effect is much too complex 
to be attempted here, but a few suggestions may be given. Assumptions are 
required whereby a change in magnitude of incentive W 
or decrement of motivation beyond that due to a consta 
begin by assuming that the consumption of any quantity 
tisfied need (Frg)i the less food, the 
more frustration. As the animal's set for this quantity 
the starting box of a runway, a corresponding degree : 
also be aroused there and will act as a negative drive to oppose the positie 
drive to food.” For any given amount of incentive Se we may compute the 


—the fact that rats reduced from 16 units 
be an artifact, since the former 
was removed. 


® A second anomaly reported by Crespi 
to no reward ran faster than rats reduced to 1 unit—may 
group had 14 more runs to 16 units before the incentive 
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effective strength of tertiary motivation by substituting values in the following 
equation: = 
SHygr = sHrags — Frage [1] 


Assuming that the downward contrast effect is real, we may deduce it by 
supposing that Fr, is also produced when a portion of Rg is blocked by a sud- 
den reduction in the quantity of food. The greater the reduction, the stronger 
will be the frustration from this source. It is this added frustration that pulls 
down the effective motivation of the lowered group below that of the group al- 
ready running to the smaller incentive. 

To illustrate, let us suppose that a large quantity of food, Sg, is suddenly 
reduced to Sq. Through stimulus generalization, by the mechanism set forth 
above in deducing sudden shifts, rsg will be aroused in the starting box with an 
intensity roughly equivalent to rsg, accompanied by Fag. In addition there 
will be generated a quantity of F which is some function of the difference be- 
tween Sgr and Sq and which we may designate Foar oy In this case effec- 
tive tertiary motivation is determined as follows: 


ssHno = ssHrorHror — (Frag + Frol [2] 


To explain upward contrast, an analogous assumption must be made. If 
a frustrated animal is suddenly given access to food, some of his Frg will be 
channeled, or converted, into Rg. Similarly, when Sg is increased the same proc- 
ess will occur. This means that at the start of the next trial a corresponding 
part of F,sg will be converted into sHrag; the greater the proportion of drive 
converted, the greater the contrast effect. In terms of equation [2] this opera- 
tion on Fyeg is mathematically equivalent to a change of sign. Thus, if Sg rep- 
resents a small amount of food suddenly increased to Sq, we may write: 


83H rag ii N RE i D -q [Ferg == Fa [3] 
of course, until they can be 
quantitatively related to ob- 
ore studies like Zeaman’s, in 
evel are systematically varied 


(aga) 

The foregoing assumptions are of little value, 
put to work; i.e., until the concepts involved are 
servables. Such statements in turn depend on m 
which both degree of incentive change and drive 1 
and performance measures plotted against them. 

Palatability of Reward. Needless to say, our interpretation of con- 
trast is not intended to be purely ad hoc. To defend it from that charge 
we should at least be prepared to show that it applies to other dimen- 
sions besides the one that gave rise to it. Many years ago Elliott (7) 
disrupted the maze performance of rats by changing their reward from 
bran mash to sunflower seed. The effect was sudden and, in comparison 
with a control group trained to sunflower seed from the beginning, 
showed a marked “contrast effect” which the author attributed to 
searching for mash. More recently Young (41) tested the effect of 
interchanging rewards of different degrees of palatability.  Unfor- 
tunately his study serves mainly to underline the hazards of gen- 


1 We could arrive at the same result by assuming that Frg is conditioned to the start- 
ing box along with food anticipation, thus becoming sFreg. Although not indispensable 
here, this assumption may prove to be a decided advantage in dealing with extinction. 
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eralizing in this area. Young gave his rats one trial a day to a nibble 
of food on an open platform and measured their approach time. One 
group ran to an incentive of high palatability (sugar), another to a 
lower one (casein). He then shifted half of his animals to the opposite 
incentive. Under these conditions there was no contrast effect but a° 
difference appeared between the two directions of shift. The upward 
shift produced an immediate reduction of times, but the downward 
shift produced no retardation for five days. Whether we call the 
second phenomenon ‘wishful thinking” or simply lag, it looks like 
just the opposite of contrast. 

It would be foolhardy to attempt an explanation here. (One ad hoc 
hypothesis at a time!) But before attributing the discrepancies to a basic 
difference between amount and palatability of reward we should make 
sure that they are not due to a difference in the conditions of measure- 
ment; e.g., time of food deprivation, type and length of runway, method 
of scoring, or distance between scaled incentive values. Nor should the 
possibility of an interaction between amount and palatability be over- 
looked. Further investigations may show that certain conditions favor 
contrast and others favor lag, and that these relations are common to 


all properties of reward. 


INTRODUCTION OF REWARD 


Evidence on this topic comes from the well-known experiments on 
latent learning. In a recent excellent review of these experiments This- 
tlethwaite (36) classified them in four types, of which we are here con- 
cerned with the first two. In type I, the Blodgett variety, a group of 
hungry rats is given a series of trials in a maze with no food in the end- 
box, followed by a series with food. Evidence for latent learning con- 
sists of a sudden drop in errors with the introduction of food in compari- 


son with a control group rewarded with food from the outset. In type Il, 
y maze for a 


the Haney variety, the rats are allowed to explore an empt 
time before being given regular trials to food. Latent learning is said 
to have occurred if their initial error and time scores are better than 
those of a control group allowed to explore a continuous runway. 

Positive evidence from both types of experiment has led cognition 
theorists to the following conclusions, recently upheld by Thistlethwaite 
after a critical review of the entire field: (1) Habits may be acquired 
without being “reinforced” by “satisfiers.” (2) Habits may be acquired 
without being reflected in overt performance. To these may be added a 
third: (3) “Satisfiers” determine the overt performance of habits rather 
than their acquisition. í 

All three of these propositions are implicit in the writer's tertiary- 


motivation theory of reinforcement. In fact, the theory was devised 
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largely to meet the demands of the latent learning evidence. To evaluate 
its success in doing so the reader may consult earlier statements (31, 
32, 33). Here we shall be concerned with whether the attempt was justi- 
fied or whether an orthodox reinforcement theory would do as well. 

Advocates of what Meehl (26) calls the “Strong Law of Effect” 
answer the challenge of latent learning in a number of ways: 

In answer to proposition (1) above, they point out that the pre-re- 

ward period is not devoid of satisfiers. In type I experiments the end- 
box, as the place of removal from the maze, may acquire secondary 
reinforcing properties by association with a subsequent anxiety-reduc- 
ing environment. In both types the maze as a whole may arouse—and 
satisfy—a rat’s need to explore. Whatever the mechanism of explora- 
tory behavior, it seems to be evoked in situations having a common 
feature, novelty, and to persist until that feature has been eliminated. 
We cannot therefore deny it status as a need-reducing activity; all we 
can say in reply is that exploratory satisfactions should be distributed 
all over the maze instead of being concentrated in certain sections. But 
it is also possible that a rat may prefer a “through road” to a blind 
alley, so that even during free wandering he will enter fewer and fewer 
culs. 

In answer to proposition (2) they assert that much so-called latent 
learning is actually “manifest” (1). The possibilities mentioned above 
are not sheer speculation. All the type I experiments reported have 
found some reduction of errors before the introduction of food. Karn 
and Porter (21) and Reynolds (28) showed how refined observations 


test run. 

We must conclude that both “reinforcement” and “improved” per- 
formance characterize the pre-reward period. Introduction of reward is 
actually a change in the quantity and quality of need satisfactions. Yet 
the reinforcement theorist still has to explain the sharp elimination of 
errors which sometimes accompanies that change. Itis another form of 
the same problem we faced in connection with changing the amount or 
palatability of reward. 
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A third way of trying to solve this problem in Hullian terms is to add 
more postulates to the system. Thistlethwaite (36) has already dis- 
posed of one such suggestion by Meehl by showing that it could not 
account for Herb’s (13) data. I should like to consider three more at- 
tempts of this sort that have come to my attention: 


1. Thistlethwaite’s criticism also applies to the hypothesis recently 
offered by Mechl and MacCorquodale (27). Their argument starts 
with the fact of pre-reward improvement, which they interpret as indi- 
cating a weak difference in sHr in favor of the true path. They assume 
further that eating food in the maze conditions drive-mediating re- 
sponses to maze cues. Asa result this conditioned drive, multiplied by 
accumulated slp, increases the differences in sEp already existing at 
choice points. The authors tested their hypothesis by substituting for 
the first rewarded trial in Blodgett’s maze A, two minutes of feeding 
in an extra-maze box. On the next trial the drop in errors, as compared 
with a control group put in the box without fecding, fell just short ofa 
.05 level of significance.® 

From my standpoint this interpretation has much to recommend 
it; indeed, if its authors specified more clearly the nature of the sec- 
ondary motivation they invoked, their theory might prove to be 
essentially like mine. In its present form, however, it relies simply on 
the multiplication of existing habit differentials and thus fails to do 
justice to Herb's results. That investigator, it will be remembered, 
modeled her experiment on that of Tolman and Honzik (37), but when 
she introduced food in the maze she put it at the ends of the blind 
alleys instead of in the endbox. During the pre-reward trials, while the 
control group entered more and more blinds the experimental group 
entered fewer and fewer. Nevertheless, following the introduction of 
food the experimental group increased its blind-alley entrances signifi- 
cantly more than the control group in i 


any equivalent period. , 
This abrupt change of slope în the opposite direction strongly implies 
that the previous learning was $0 


mething other than a differential 
strengthening of overt responses at successive choice points. It suggests 
rather that what was learned at any choice point was an antedating 
reaction to a “dead end” (rsg) in one direction and to a “through road” 
(rsc) in the other. We may assume further that the chief source of 
differential motivation was 7s@ and that in the absence of food this 
consisted of a return to the home cage OF of unimpeded activity. The 
early reduction of errors may then be accounted for by either or both 
of two processes: the conditioning of tertiary motivation to rsg and of 
frustration to rse (e.g., srHrs Hra and sHrssFrsa). But the discovery 
of food in a blind alley should condition a more powerful rsg to the rsg 
aroused at that choice point, thus tipping the balance in favor of en- 
tering the blind. By virtue of stimulus generalization the same proc- 


è Personal communication. 
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ess should occur to a lesser degree at other choice points and lead to 
further discoveries of food. Thus we should expect the rapid increase 
of “errors” which, in fact, took place. d 
2. Another attempt to buttress Hull’s theory with qualifying as- 
sumptions was made by Taylor (35). He took as his point of departure 
my analysis of Blodgett’s rectangular-maze data (31). My treatment 
had a number of faults; for one thing, I failed to take account of the 
fact that Blodgett’s experimental group developed a slight preference 
for the short path during the pre-food period. Taylor’s main objection, 
however, was on the ground of parsimony, since Hull’s system, with 
the aid of one or more Propositions, could be shown to predict Blodg- 
ett’s results more efficiently than mine. His achievement hinged on 
the assumption that behavioral oscillation (oo) decreases as sHpr in- 
creases. But in order to reconcile this assumption with other data 
Taylor took the position that it holds only under certain conditions. 
Specifically he suggested that when sHpr undergoes primary reinforce- 
ment, oo decreases, but when reinforcement is secondary, go remains 


constant. This assumption seems to me untenable for the following 
reasons: 


In the first place Taylor attributed primary reinforcement to the diminution 
of a primary or unlearned need such as hunger. Yet as examples of decreased 
variability with practice he used the skilled typist, the expert pianist, and a 
small group of subjects who were paid for their services in a study of autokinetic 
movement. 

Secondly, Taylor based his argument on the ground that oscillation is one 
expression of drive and that, therefore, a reduction of primary drive will lead 
to a reduction of oscillation. This effect becomes conditioned to the drive- 
reducing situation. “Thus when a hungry animal finds itself in a situation where 
it has previously discovered food, there is likely to be an immediate reduction 
in general irritability” (35, p. 84). But this description of the conditions deter- 
mining a decreased co could serve equally well as an example of secondary rein- 
forcement as that term is commonly defined (18). Primary and secondary 
reinforcement, as already noted elsewhere (33), are so intimately related that 
they have so far defied any clear-cut Separation. But without an objective 
criterion for distinguishing between them Taylor's assumption becomes purely 


effect, a drive is a drive whether aroused reflexly or by association. In deriving 
Blodgett's results Taylor assigned a constant go to the experimental group 
before introduction of reward and a decreasing oo thereafter. Since the experi- 
mental group in the early trials was admittedly diminishing its exploratory 
drive it is hard to see any logical ground for the distinction. 


The question remains whether my own theory can be amended to 
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explain the pre-reward as well as post-reward improvement in Blodg- 
ett’s experimental group. As already suggested, this can be done most 
simply by recognizing a weak incentive (rsg*)—e.g., escape from maze— 
associated with the endbox. Let us denote the short path by X and the 
long path by Y. As a result of differential delay, syHrs° will be greater 
than s,Hysg, thus producing a greater sEp in favor of the shorter 
path. But since rsq° is weak the difference will be slight, and the over- 
lapping of oscillation distributions will keep the percentage of short- 
path choices (%X) not far above 50. When food is introduced and a 
much stronger incentive (rsa) is thus associated directly with the end- 
box and indirectly with the choice point, the difference s,Ery—syEry 
is abruptly increased. On the assumption that oo remains unaltered, 
%X will also jump. 

Of course that assumption may not be valid. My criticisms of 
Taylor’s position were directed at certain inconsistencies; they leave 
his main suppositions untouched. The conditions determining co are 
almost wholly unexplored (18, p. 314). Quite aside from any distinction 
between primary and secondary motivation, Taylor's idea that oo 1s a 
positive function of drive may prove to be correct. In that case the final 
step of our argument would not follow, since if co increased, for example, 
proportionally with sEr, the X and Y distributions would still overlap 
to the same degree. 

"Tt would still be possible, however, to escape from this dilemma. A 
way out is suggested by Spence’s (34) theory of discrimination learning. 
Spence held that the excitatory strength of the stimulus complex on 
either side of a discrimination apparatus is the sum of the excitatory 
tendencies of the component stimuli. The discrimination is learned 
when the excitatory difference between the critical cues becomes great 
enough to outweigh all other differences that might arise in the situa- 
tion. 
In much the same fashion we may assume that for Blodgett's experi- 
mental group during the early trials the endbox (Se) was only one of an 
indefinite number of competing incentives, relatively equal in strength, 
some favoring a right turn and others a left. Due to oscillation, sHraq 
won out in the competition only often enough to produce a small ma- 
jority of short-path choices. But after food (So) had been discovered 
it furnished such a strong incentive that its oscillation hardly over- 
lapped with any of the others; sHrsg' therefore almost invariably 
dominated the animal's choice. Essentially this amendment would 
that %X without food is largely a function of the relative 


suggest : : ; : é 
potencies of competing incentives; with food in the endbox %X is 
largely a function of the difference between the sEps-associated with 


he two means of getting there. 
i e Finally Į should like to discuss Hull’s own attempt (17) to tailor 


his theory to fit latent learning. Buxton (4) had recently published 
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his disconcerting monograph. Using a type II design combined with a 
brief pre-feeding in the endbox, he had demonstrated for his experi- 
mental groups not only less errors than for the controls but a speed- 
of-locomotion gradient and a backward order of error elimination on 
the very first trial. Since these phenomena had been deduced from— 
and accepted as evidence for—Hull’s goal gradient hypothesis (15), 
here was the most formidable challenge to reinforcement principles 
that had yet appeared. 

In 1941 Hull issued a memorandum (17) containing a proof of two 
propositions embodying two of Buxton’s results: the smaller number 
of errors on the first trial by his experimental rats and the diminishing 
error gradient as they approached the goal. To the six postulates in his 
1937 miniature system he added three assumptions about maze behav- 
ior: (1) that animals make perceptual reactions to their environment; 
(2) that exploratory behavior leads to the reinforcement of habit 
segments; and (3) that these segments are distributed about the maze 
by chance. Hull’s proof is too intricate to be reproduced here. It fol- 
lows essentially the same line of argument that he developed (16) in 
deducing Maier’s results on “reasoning,” of which he considered Bux- 
ton’s problem to be a special case. To condense the exposition still 
further, however, it will be convenient to use my simplified version 
(32) of the Buxton experiment. That study may be broken down into 
three stages. In stage 1 the experimental rats were allowed to explore 
an enclosed single-unit T-maze with choice point C and endboxes A 
and B to right and left, respectively. In stage 2 they were put directly 
into one of the two endboxes, say A, where they found food for the 
first time. In stage 3, which followed immediately, they were placed 
in the starting box and given a free choice; 87.5 per cent chose the path 
to A. 

Hull’s deduction of this finding, boiled down from his discussions of 
Maier and Buxton, would run somewhat as follows (in the accom- 


1. As a result of maze exploration fractional reactions to the endboxes, ra 
and rg, will be brought forward to the choice point and their proprioceptive 
impulses, s4 and sg, conditioned to the respective approach responses, Rr and 
Ri» 


TE sp->R ca 
7 
STAGE 1: So 
“sy 
ta—sa~>Rr 


2. Pre-feeding (Sg—Rg) at A conditions the hunger drive stimulus, Sp, to 
endbox responses, Ry. 
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Sa>Ra 
y 
STAGE 2: Sp 
N 
Sq>Re 
3. When the animal reaches the choice point a few seconds later, ra is still 
perseverating and is now strongly aroused by Sp. Rr is therefore more intensely 
activated than Rz. 
rasp Ry 
7 
Se 
N 
STAGE 3: TATSA 
spt 
TATA SA 


By applying the same reasoning to a succession of choice points in conjunc- 
tion with his third supplementary assumption, Hull was able to deduce the 
main features of Buxton's error data. Although his system has advanced far 
beyond the stage it was in at that time, I assume that his main argument still 
holds. It rests on a number of characteristic assumptions, of which we may note 
the following: (a) Learning is a function of satisfiers. (b) Other things being 
equal, selection between incompatible responses is a function of relative habit 
strength. (c) Total slp is a function of sHr components. (d) The role of Sp in 
selection is to add a stronger sIr component to one response than another. 

My own interpretation resembles Hull’s up to a point. It includes 
the conditioning of endbox reactions to choice-point stimuli in stage 
(1). In stage (2), however, it stresses the association of endbox reactions 
with eating responses (Re) rather than with Sp. And in stage (3) it 
states that the differential arousal of rsa thus produced at the choice 
point increases sEr in favor of the appropriate response. Learning, 
according to this view, may be largely independent of satisfiers. Se- 
lection is determined not so much by relative sHz as by relative inten- 
sity of tertiary motivation, sHreg. The chief role of Sp is to establish a 
set toward Rg, which is then differentially blocked or facilitated by ex- 
ternal and _ response-produced—and surrogate-response-produced— 
stimulation. 

But are the two theories actually different in the sense that they lead 
to different predictions? Since Hull’s proof hinges on the greater 
strength of Sa than Sp, it follows that any means of making it stronger 
should produce a like result. For example, the starting box could be 
made more similar to box A. Again, it should be enough merely to put 
the rat in A without food just before making a choice; the perseverative 
trace of sa should then favor a right turn. Evidence against this hy- 
pothesis was furnished by another part of my experiment. When rats 
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were put alternately in both boxes just before testing, half of them fed 
in the first box and half in the second, 81.3 per cent still chose the food 
side. Apparently sheer perseveration contributed little if anything to 
the result. Further negative evidence is the well-known disposition of 
rats to alternate their responses at a choice point, a tendency that is 
stronger the shorter the time interval between trials (6, 12). "m 

The second factor in Hull’s proof contributing to s4 is the condition- 
ing of Sp to ra. As long as this is accomplished by reducing Sp itself, 
Re is necessarily involved and both theories yield the same prediction. 
But what if some other need is reduced in the presence of Sp? What if 
the rats, still hungry, are put in A and permitted to slake their thirst? 
According to Hull’s interpretation, 24 hours later the rats, now hungry 
but not thirsty, will nevertheless show a preference for A; according to 
mine they will not.’ To avoid this deduction Hull would have to supple- 
ment his theory with Kendler’s “selective principle” (22), according to 
which a drive stimulus is conditioned only by virtue of its own reduc- 
tion. A discussion of the present status of this principle would carry us 
too far afield. 

To summarize, we see that Hull has tried to explain latent learning 
on the assumption that satisfiers determine behavior solely by producing 
differences in sHp. In my opinion a more satisfactory solution can be 
found by assuming that a response to a satisfier, rsg, is itself learned 
much like any other response; once learned it enters the stimulus com- 
plex as one form of motivation to help decide which of two sEgs will 
find overt expression. 


SUMMARY 


The present paper has been written to test the writer’s tertiary- 
motivation hypothesis of reinforcement by applying it to an area of re- 
search. As the distinguishing feature of this area the independent vari- 
able was some property of reward, such as the presence or absence, 
amount, or palatability of a food incentive. Specifically, results of ex- 
periments on the following problems were discussed with respect to their 
theoretical significance: 


1. Efect of amount and of palatability of reward. Concerning simple loco- 
motor response, on the basis of Crespi's, Zeaman’s, and Young's data, it was 
concluded that the incentive determines performance level at the limit of im- 
provement but not the rate of approach to that limit. In the case of spatial 
discrimination, both time and error scores in mastering a choice point have 
yielded consistently positive results. For visual discrimination results here 


9 The original experiment would, of course, have to be repeated to test the effect of 
a 24-hour interval between stages 2 and 3, 3 


— 


a 


MOTIVATING FUNCTION OF REWARD 147 


have been negative. Reynolds’ R-hypothesis was criticized, and another at- 
tempt was made to reconcile the findings on spatial and visual discrimination 
with Lawrence's evidence for a “mediating process” taken into consideration. 

2. Effect of changing the amount or palatability of reward on simple locomotor 
response. Three behavioral phenomena were noted—sudden shifts, contrast 
effect, and lag—and interpretations of the first two were suggested. Sudden 
shifts were explained by means of an application of the principle of stimulus 
generalization to reward dimensions. To account for contrast effect an inter- 
vening variable of frustration was introduced; its quantity was assumed to vary 
as a function of both amount of reward and degree of change in that respect. 

3. Efect of introducing reward on maze performance. Attempts to interpret 
latent learning data in terms of reinforcement theory were evaluated, especially 
those of Meehl and MacCorquodale, Taylor, and Hull. Implications of the 
writer's hypothesis were suggested as an alternative in each case. 
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COMMENTS ON RAZRAN’S DISCUSSION OF 
STIMULUS GENERALIZATION 


G. ROBERT GRICE 
University of Illinois 


Razran recently has made a valuable contribution by his summary 
of the literature on stimulus generalization (5). However, there are sev- 
eral points in Razran’s interpretative discussion with which the writer 
is in disagreementjand which he feels are in need of further clarification. 


1. In the first place, Razran appears to be unduly concerned with 
the effect of variability upon empirically obtained generalization 
gradients. For example, with respect to Hovland’s study, he says, 
“Thus, not a single [one] of Hovland’s 20 subjects revealed a consistent 
gradient of CR generalization and only one of the three gradient-determining 
differences was statistically reliable.” The writer does not mean to mini- 
mize the importance of variability in behavior theory. However, the 
fact that variability may be superimposed upon underlying lawful 
relationships is in no way an argument against the existence of such 
relationships. This fact of behavioral variability has been well recog- 
nized by Hull with the use of his concept of behavioral oscillation 


(0+) (3). Within the framework of Hull's theory, this concept would, . 


in fact, lead to the prediction that for individual subjects, many inver- 
sions would be obtained in the determination of generalization gradi- 
ents. The number of inversions which would be expected for any par- 
ticular stimulus dimension would depend upon the range of the oscilla- 
tion function, the form of the generalization gradient for that dimension, 
and the particular points on that dimension which were selected for 
test. The flatter the generalization function, the greater would be the 
expected frequency of inversions. It would also be predicted that there 
would be fewer inversions between stimuli which are far apart on the 
dimension than there would be between stimuli which are close together 
on the dimension. In general, this prediction seems to be verified by 
Razran’s findings. The occurrence of inversions for individual subjects 
in generalization studies is almost directly analogous to the result that 
would be obtained from the psychophysical method of constant stimuli 
if only one or two judgments were obtained for each stimulus or stim- 
ulus pair. While a normal ogive may satisfactorily be fitted to data for 
the constant method if the number of judgments is large, a great many 
inversions are obtained if the number of judgments is small. Thus, 
while variability may obscure the lawful relationship which exists, it 
certainly is not used as an argument against its existence, 
In addition to variability, another complicating factor enters in at 
this point to determine the nature of empirical generalization functions 


150 


COMMENTS ON RAZRAN'S DISCUSSION 151 


for individual subjects. This is the order in which the test stimuli are 
presented. This is an inherent difficulty in any generalization study 
in which the same subjects are tested for generalization at different 
points on the stimulus dimension. In another paper, the writer (1) 
has pointed out that, strictly speaking, only one valid measurement 
of generalization may be made for a particular subject. This is because 
of the possible effects of one test trial on subsequent ones. If test trials 
are reinforced, such reinforcement would have the effect of extending 
the generalization gradient. On the other hand, if test trials are not 
reinforced, the picture is complicated by the effects of differential rein- 
forcement. Hovland’s (2) solution to this problem was to counter- 
balance the order of presentation of the test stimuli. Thus, the gen- 
eralization curve for any particular subject would be determined jointly 
by the generalization function and by the order in which the particular 
stimulus was presented. With this procedure, the fundamental law of 
generalization for this dimension could be determined only by de- 
termining the average response to each stimulus with order of presenta- 
tion counterbalanced. 

Similar reasoning with respect to elt 
the argument concerning the lack of statistical significance between 
adjacent points when gradients are based on the results of groups of 
subjects. The obtaining of statistically significant differences depends 
upon the amount of variability, the size of the sample upon which the 
means are based, and the magnitude of the difference between the 
means. The magnitude of the difference between the means, in turn, 
depends upon the form of the generalization curve and the distance 
between the two stimuli on the stimulus dimension. Since the varia- 
bility is usually relatively great and the size of the samples relatively 
small, it is not surprising that differences between adjacent oF near 
Points on the continuum are not statistically significant. The fact that 
Statistically significant differences are found between points more 
widely separated on the continuum would appear to be proof that suc 
gradients do, in fact, exist. The writer suggests that significance of tren 
tests based upon analysis of variance, such as the tests described by 
Linquist (4), would be a more appropriate type of statistical analysis 
to apply in this situation. : 

2. The second point to be discussed here is Razran’s contention 
that generalization gradients are not generated at the time of origina 
conditioning but that “all effects of generalization are generated during 
tests of generalization.” Since the existence of generalization gradients 
can be known only by performing the operations necessary for their 
Measurement, it would appear that it makes little difference we ee 
the theorist assumes that the generalization gradient is generated a 
the time of original conditioning, at the time of the test, Or at some 
Point in between. Experiments involving additional training oT change 


variability should be applied to 
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instructions subsequent to the original conditioning can have no bearing 
upon this question since such procedures might well be expected to 
modify the nature of the response in either case. Since generalization 
gradients may be determined only by actual test, statements to the 
effect that they are developed at the time of conditioning or at the 
time of testing appear to be operationally meaningless—at least insofar 
as behavior theory is concerned. 

3. The final point to be considered is with respect to Razran’s 
experiments on semantic generalization. While these experiments are 
of great importance and interest, they are not cases of primary stimulus 
generalization as that term is used by such writers as Hull and Spence. 
Semantic generalization may more properly be regarded as a form of 
secondary generalization or “mediated” generalization. It is quite 
likely that the mechanism underlying semantic generalization is quite 
different from the mechanism underlying primary stimulus generaliza- 
tion. While primary stimulus generalization gradients are assumed to 
depend upon physical similarity of the stimuli, it is quite likely that 
semantic generalization depends upon learning by the subject in which 
the conditioned stimuli and generalized stimuli have become associated. 
The postulation of some type of mediating process or response may be 
necessary to account for this phenomenon. While in no way minimizing 
the importance of mediated generalization, the writer would contend 
that a consideration of such phenomena is not necessarily relevant to the 
problem of primary stimulus generalization. 
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REPLY TO GRICE’S “COMMENTS ON RAZRAN'’S 
DISCUSSION OF STIMULUS GENERALIZATION"? 


GREGORY RAZRAN 
Queens College 


At the time of the writing of my article I was familiar with Hull's 
Principles of Behavior and the postulate of behavioral oscillation, as 
well as with the text by Hilgard and Marquis and their concept of 
learned mediation as applied to the generalization from a stimulus ob- 
ject to its denoting word in an experiment by Smolenskaya (4, p. 201). 
I am grateful to Dr. Grice for the reminder but do not know in what 
way his comments call for any modification of my article and views. I 
shall take up Grice’s three “points” in an order reversed from the one 
in which they are presented and will add two “points” of my own: 


1. The statement that my experiments on semantic generalization 
are not unqualifiedly comparable with those of sensory (and spatial) 
generalization has my sympathy. But at no time did I say differently, 
as indeed I even questioned (after Lashley) the unqualified compa- 
rability of human sensory with animal sensory generalizations (6, p. 
256; 7, p. 353). As the reader will remember, my chief source of evidence 
against the generalization views of Pavlov and Hull were results— 
numerous results—of Pavlov’s own animal studies, and it is only when 
striking similarities between animal and human being and between 
sensory and semantic generalization had been unravelled that some com- 
mon mechanisms were suggested. The obvious dependence of semantic 
generalization upon previous learning and association—to which Grice 
devotes half a dozen obvious sentences—hardly needed indication in an 
article whose task was to determine whether all generalization is not 
due to previous (pre-experimental) learning and association. 

2. The argument (itself faulty; see 6, 8) of testable differences be- 
tween generalization occurring during original conditioning and during 
subsequent testing is immaterial to my main thesis of suggesting 4 
hypothesis that would, besides obviating a practically untenable neuro- 
physiology, substitute present and on-the-spot and overt interactions 
and contiguities for past and remote and latent perseverations and 
potentialities. Should not a behavior theory, other things being equal, 
prefer that? And what about the “operational” advantages of having 
one less postulate to worry about? 


3. The discussion (again quite obvious) of behavioral oscillation 
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and of order of test stimuli presentation is equally of little relevance, 
since I do not deny lawfulness in CR generalization but merely claim 
the existence of a few crude categories rather than that of a continuum 
of j.n.d.’s or irradiations. And this is unopposed by what Grice says and, 
I repeat, will generally be admitted by unbiased readers of the total 
evidence, even though some readers might want in some instances more 
statistics to mediate between categories and continua, and others might 
put little—or insufficient or no—credence in my subjects’ introspections. 
(I sometimes think that experimenters’ ratiocinations do more harm— 
or less good—than subjects’ introspections; after all, Descartes lived 
before Wundt.) Perhaps the word “bias” may serve as a clue to the 
differences between the thinking of Grice and myself. Grice, like a 
number of other indoctrinated behavior theorists, seems to attach a 
privileged status to Hull's postulates. To them these postulates are 
presumably true unless there is clear-cut evidence against them, while 
to me such postulates should not stay on the books unless there is clear- 
cut evidence for them (see Skinner for ambiguities of the term ‘‘postu- 
late” in this connection, 9). Nor do I always favor the dyadic dialectics 
of these postulates, even though it has been customary since the days 
of Zoroaster to make Ahriman, the god of darkness, shade the lines of 
Ohrmuzd, the god of light. 

4, [recently analyzed a dozen more theses from Pavlov’s laboratory 
as well as some more of my own data, and both suggest a supplementary 
hypothesis to the one of categorizing. It may well be that CR transfers 
that are now subsumed under primary stimulus generalization and under 
mediated generalization are really cases of residuals of multiple CO- 
conditioning, as implied in Pavlov's studies of compound conditioning 
and as specifically stated by Hull (after Thorndike) as “generalization 
by means of identical stimulus components” (5, pp. 190-191). If a dog 
is conditioned to a metronome and a light and a tactile vibrator, and 
then shows CR transfer to a light and a tactile vibrator or to a light and 
a whistle and a tactile vibrator, there is little dispute about the mecha- 
nism of transfer. But it is obviously equally true that a dog conditioned 
to a certain tone frequency is also co-conditioned to the intensity, the 
duration, and the locus of the tone—besides of course other aspects in 
the CR situations—and when the tone frequency is changed, a good 
number of results of Pavlov’s laboratory indicate that the CR transfer 
here is much like that obtained in the preceding case of compoun 
conditioning. Again, in human subjects—as well as in some anima 
situations—the situation may be further modified through what Brog- 
den called sensory pre-conditioning (2, 3). Thus, if my subjects have 
been conditioned to the sound of a metronome (without seeing the 
metronome) or to the sight of the word “metronome,” and then mani- 
fest CR transfer to the sight of the metronome (without sounding it), 
there is reason to believe—and subjects’ introspections support the 
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belief—that the transfer is due to the fact that in the original CR situa- 
tion the sight of the metronome was present and co-conditioned as & 
stimulus component through sensory pre-conditioning. Or, generalizing 
and reducing to lowest terms, we may say that in one case the condition- 
ing is to “AB” and the generalization testing is to “AX” and that in 
the other case the conditioning is to “(A)B” and the generalization test- 
ing is also to ‘‘AX'’—where “A,” “B,” and “X” are stimulus compo- 
nents (or aspects or even configurations) present during original condi- 
tioning or during subsequent testing, and “(A)” is a stimulus component 
invoked during original conditioning through co-conditioning—and 
thus obviate both primary stimulus generalization and mediated gener- 
alization. . 

5. One other point. Gradients of generalization in the manner of 
Pavlov and Hull contain, among other things, some unusual and con- 
tradictory assumptions about the capacity of organisms. Such gradients 
of generalization are obviously at the same time gradients of differentia- 
tion and thus assert that organisms are capable of developing in a few 
trials multitudes of discriminative reactions. Yet it usually requires a 
considerable amount of training to form even one discriminative reac- 
tion in the same organisms by the method of contrasts. And no human 
subject, I am sure, could emulate, with the best CR technique and 
voluntary effort, the reported gradient performance of any of Anrep’s 
three dogs (1). I defy any psychologist to do so. 
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A STATISTICAL CONSIDERATION IN 
PSYCHOLOGICAL RESEARCH 


BRYAN WILKINSON 
Prudential Insurance Company, W.H.O. 


In much psychological investigation, the experimenter is confronted 
with several variables. He hopes that certain significant relationships, 
or differences, may exist between various pairs of these variables with- 
out having logical grounds, a priori, for stating just which pairs they 
might be. To test his idea, the investigator may calculate all possible 
correlation coefficients, critical ratios, t-ratios, F-ratios, or chi-squares— 
depending upon the experimental design. Those pairs of variables which 
show a significant relationship, or difference, are then investigated fur- 
ther—or the experiment may stop at this point with conclusions based 
upon the ‘‘significant”’ findings. 

While the statistically rigorous investigator may find some quarrel 
with the above procedure (1), frequently it is almost the only avenue of 
investigation open. This is particularly so where the subjects are not 
rats or sophomore psychology students but are instead adults in the 
clinic or industry. 

Assuming, then, that the above procedure has been followed, there 
results a mass of data which must be analyzed. In this analysis, certain 
principles regarding significance of findings must be observed (3). In 
the simple experiment where one correlation, F-ratio, t-ratio, or chi- 
square is calculated, the experimenter selects the 5 per cent, 1 per cent, 
0.1 per cent, or some such level of significance and decides that his re- 
sults are or are not significant. In the ‘“‘blind analysis” type of experiment 
the procedure is not so simple. Using correlations as an example, were 
100 7’s to be computed, about five of them would differ significantly 
from zero at the 5 per cent significance level even though there was ac- 
tually no correlation between any of the pairs of variables—this by defi- 
nition of the 5 per cent significance level. Thus, the experimenter who 
finds two 7’s, out of the 14 he has calculated, significant at the 5 per 
cent level may not have two events each one of which would happen 
only five times in 100 trials. Instead, he probably has one event which 
would happen about 15 times in 100 trials on the basis of chance alone. 
This probability was based on the binomial expansion (2). 

Whenever a large group of statistics is collected in the “blind analy- 
sis” type of experiment, the number of significant statistics should be 
tested by the binomial expansion to determine if that number is suffi- 
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ciently great to indicate a non-chance occurrence. (This applies to 
groups of correlation coefficients, f-ratios, critical ratios, F-ratios, and 


‘chi-squares.) 


Of course, expanding the binomial to determine the probability in- 
volved can be a laborious task. Although certain tables are available 


TABLE I 


PROBABILITY OF OBTAINING 7 OR MORE SIGNIFICANT STATISTICS BY 
CHANCE IN A GROUP OF N 


(Where statistics are significant at 1 per cent level.) 


n 1 2 3 4 
N 

1 .0100 

2 -0199 0001 

3 .0297 0003 

4 0394 0006 

5 .0490 .0010 

6 .0585 .0015 

7 .0679 -0020 

8 .0773 -0027 0001 

9 -0865 0034 0001 

10 0956 0043 0001 

11 .1046 .0052 .0002 

12 .1136 .0062 .0002 

13 .1225 .0072 .0003 

14 .1313 .0084 .0003 

15 .1399 0096 0004 

16 11485 -0109 -0005 

17 11571 10123 0006 

18 (1655 “0138 “0007 

19 11738 "0153 "0009 

20 11821 "0169 “0010 

21 £1903 "0185 0012 .0001 
22 -1984 -0189 -0013 -0001 
23 .2064 0220 .0015 0001 
24 12143 .0239 .0017 0001 
25 .2222 0258 .0019 0001 


which expand (p+q)" where p =.05 or .01, it is the purpose of this paper 
to present tables which will furnish the psychologist with the probabili- 
ties of obtaining n or more significant statistics in a set of N on the basis 
of chance alone. It is to be understood that these tables should not 
necessarily be referred to where a priori, rather than a posterior, logic 
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TABLE II 


PROBABILITY OF OBTAINING 7 OR MORE SIGNIFICANT STATISTICS BY 
_ CHANCE IN A Group or N 


(Where statistics are significant at 5 per cent level.) 


n 1 2 3 4 5 6 7 


-0500 

-0975 .0025 

.1426 .0072 .0001 

.1855 .0140 .0005 

.2262 .0226 .0012 

.2649 .0328 .0022 .0001 

.3017 .0444 .0038 .0002 

.3366 .0573 .0058 0004 

.3698 .0712 .0084  .0006 

.4013 .0861 .0115 .0010 .0001 

.4312 .1019 .0152 .0016 .0001 

.4596 .1184 .0196 .0022 .0002 

.4867 .1354 .0245 .0031 .0003 

.5123 .1530 .0300 .0042 .0004 

.5367 .1709 .0362 .0055 .0006 .0001 

.5599 .1892 .0429 .0070 .0009 .0001 

.5819 .2078 .0502 .0088 .0012 .0001 

.6028 .2265 .0581 .0109 .0015 .0002 

.6226 .2453 .0665 .0132 .0020 .0002 

.6415 .2642 .0755 .0159 .0026 .0003 

.6594 .2830 .0849 .0189 .0032 .0004 

.67165 .3018 .0948 .0222 .0040 .0006 -0001 
.6926 .3206 .1052 .0258 .0049 .0008 .0001 
.7080 .3392 .1159 .0298 .0060 .0010 .0001 
.7226 .3576 .1271 .0341 .0072 .0012 .0002 
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or the experimental design points to several pairs of variables which 
should be significantly similar, or different. 
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Strong, C. P. (Ed.) Annual review of psychology. Stanford, Calif.: 
Annual Reviews, Inc., 1950. Pp. vii+330. $6.00. 


The recent increase in the quantity of psychological publications, 
as well as the fission of psychology into many diverse areas, has pre- 
vented most psychologists from maintaining an adequate panoramic 
view of the development of their science. Because of this condition, 
there is urgent need for some sort of periodic review of contemporary 
psychological literature which will enable specialists in one branch 
of the subject to keep in touch with other areas. The first volume of the 
Annual Review of Psychology suggests this need will be competently met. 

This volume contains reviews of recent psychological literature 
(1948-1949) in 18 fields of psychology. The aims set forth by the Edi- 
torial Committee were twofold: (1) that the reviewers ‘‘cover princi- 
pally publications . . . which [they] considered most noteworthy. «+ +” 
and (2) that the reviewers “adopt an interpretative and evaluative 
approach to the literature they selected for review.” What is meant 
by “noteworthy” obviously depends upon individual judgment as to 
what is the most appropriate research strategy to pursue at the present 
stage of development in the science of psychology. It therefore seems 
justifiable to demand of each reviewer an explicit statement of his 
rationale for the inclusion and exclusion of publications. Many of the 
authors supply such a statement, but most do not. 

Those readers who are familiar with the Robinson-McGeoch-Melton 
tradition in the psychology of learning will be surprised to discover that 
Arthur W. Melton, in his top-notch chapter on recent learning publica- 
tions, chooses to organize it “in terms of the major theoretical problems 
of the learning process, including transfer of learning and retention, but 
with emphasis on the theoretical differences of the Tolman and Hull 
groups.” This writer would be the last to question the wisdom of the 
selection of such an organizing principle, but it is quite possible at our 
present primitive stage of development that important findings need 
not be instigated by theoretical differences. This comment in no way 
detracts from the general excellence of Melton’s chapter. 


The method by which the various writers chose to deal with the 


literature under review varied over a wide range. Robert L. Thorndike, 
1 Differences,” does much more 


in one of the best chapters, ‘Individua Í 

than merely report the findings of the numerous studies. He comes to 
grips with the ideas behind the studies and does not hesitate to be erita 
cal when necessary. Robert R. Sears, “Personality,” and Carroll L. 
Shartle, “Industrial Psychology,” in two other good chapters, follow 
somewhat the same pròcedure. Because Sears reviews only 39 publica- 
159 
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tions, he is able to deal more intensively with the literature he cites. 
One wonders, however, why the field of personality, which has cap- 
tured the interest of such a large number of psychologists, has the short- 
est list of references. 

The field of discriminal processes is handled expertly by Neil R. 
Bartlett, “Vision,” Edwin B. Newman, “Hearing,” and Frank A. 
Geldard, ‘“‘Somesthesis and the Chemical Senses.” It is interesting to 
note Rartlett’s concern about the neglect of some important visual 
problems due to the tendency of Federal agencies to support research 
most likely to have practical application. Newman's chapter attempts, 
unlike most other reviews, to integrate apparently discordant data. 
His scholarship is impressive, as is his pleasant prose; the latter, un- 
fortunately, appears in this volume much too infrequently. 

All of the reviews are adequate and informative. Some are particu- 
larly interesting because they reflect so well the existing state of the field 
which is reviewed. Jerome S. Bruner’s chapter mirrors the disorganiza- 
tion of present-day social psychology. It would have been helpful if 
Bruner had attempted to relate more explicitly the research programs 
of social psychologists to their underlying assumptions as to the nature 
and aim of science. Perhaps then a somewhat clearer picture of contem- 
porary social psychology would have emerged. 

The chapters in the clinical areas would benefit by the elimination of 
overlapping. There are two chapters on therapy (‘‘Clinical Methods: 
Psychotherapy” and “Counseling Methods: Therapy’), as well as tw 
chapters on diagnostics (“Clinical Methods: Psychodiagnostics”’ and 
“Counseling Methods: Diagnostics’). It would be wise for future vol- 
umes to compress these four chapters into two, one on psychotherapy: 
the other on psychodiagnostics. Howard F. Hunt's chapter on psycho- 
diagnostics and William V. Snyder’s review of psychotherapy are both 
excellent. 

David A. Grant’s treatment of “Statistical Theory and Research 
Design’’ ‘is very complete but, unfortunately, pitched at a rather high 
level. Most psychologists must keep up with new statistical techniques, 
and it would have been quite helpful if the review of statistical proce- 
dures had somehow been*designed to meet their needs. 

The editors were no doubt pressed to meet a deadline. Several errors 
in the lists of references testify to this. It would be helpful if the future 
volumes in this series presented the bibliographies in alphabetical order. 
Hunt's chapter, in the present volume, is the only one following this 
procedure. . Ay i , 

One cannot read this book in its entirety without reflecting upon the 
expansiveness of contemporary psychology and its concomitant lack 
of cohesiveness. To some extent the book intensifies the confused 
feeling common to so many psychologists attending APA meetings who 
seek a rationale for the existence of one organization representing all 
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of psychology. Although not convinced that his opinion as to the mutual 
interdependence of the different levels of psychology is justified—either 
on methodological or on practical grounds—this reviewer nevertheless 
feels that it would be most unfortunate if the definite trends toward 
fission in psychology were to continue at their present pace. Do not 
psychologists in all areas have common problems? Can we not assist 
each other in the solution of some of these problems? The frequent 

ethnocentric” complaints heard from all the ‘“‘sub-cultures” of our 
psychological community stem mainly from lack of information. If all 
psychologists read the Annual Review of Psychology in its entirety—as 
this writer believes they should—then better understanding might de- 
velop between workers in different fields of psychology. Perhaps here 
will lie the major contribution of this volume. 
Howarp H. KENDLER. 
New York University. 


SarGENT, S. S. Social psychology: an integrative interpretation. New 


York: Ronald Press Co., 1950. Pp. x+519. $4.50. 


Sargent’s book adds another volume to the spate of competent 
social psychology texts that have appeared since the war. Eclectic 
and relatively elementary, it will recommend itself for its broad cover- 
age, up-to-dateness, and general good sense rather than for theoretical 
incisiveness or detailed treatment of important research areas. Greater 
emphasis is given to sociological contributions than is usual in a psy- 
chologist’s social psychology; indeed, most of the present and tradi- 
tional preoccupations of social psychologists of all persuasions come in 
for some attention. The result has both the virtues and the limitations 
of an informed eclecticism. 

„Part I treats the socialization of the indi 
point the heredity-environment issue in social psychology and proceed- 
ng, via a consideration of anthropological and sociological evidence 
concerning social influences on personality, to an elementary discussion 


of the process and products of social learning. Part II is devoted to 


the various theories of social motivation, with primary attention to 
Psychoanalytic mechanisms and to Allport-Cantril-Sherif ego theory. 
In Part III, the “patterning of social behavior” is considered in regard 
to language and communication, the forms of social interaction, social 
groups, social roles, and leadership. The section ends with the presenta- 
tion of a simple “field theoretical” orientation in which social behavior 
is attributed to three broad categories of interrelated determinants: 
Personality, the social situation, and the individual’s perception of the 
situation. Applications of social psychology to the understanding of 
Social phenomena comprise Part IV, which completes the book. The 
chapter headings indicate the miscellany of topics singled out here 
or treatment: public opinion, propaganda, mass behavior, social change 


vidual, taking as a starting 
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and social movements, group differences and prejudice, and applications 
in the area of social issues. A final summary chapter attempts a judicious 
appraisal of pure and applied trends in current social psychology. 

The chapter on social roles adds most toward clarifying present 
terminology and assumptions. Yet Sargent’s proposed definition seems 
not to avoid entirely the existing confusions that he depicts. Since 
the patterned social expectations concerning a person’s behavior, the 
situational patterning in his behavior itself, and situationally organize 
facets of his self-image may vary independently, it is hardly satisfactory 

to embrace them as he does under a single definition. Also noteworthy 
are the particularly clear-headed analysis of hereditary and environ- 
mental influences, and the brief but comprehensive survey of action 
research associated with the Society for the Psychological Study of 
Social Issues. 

Certain gaps stand out in the generally full coverage. The extensive 

recent research on the social psychology of the cognitive processes 
is merely mentioned in passing. The California studies of personality 
dynamics in prejudice are ignored, except for a notation on supple- 
mentary reading. Research methods, discussed briefly at the outset, 
are given rather little attention thereafter, and the interpretative 
conclusions of studies are typically cited without much detail as tO 
the data on which they were based. Supplementary material is clearly 
called for if this text is to be employed in courses with a research empha- 
sis. 
A degree of superficiality is the necessary cost of attempting SO 
broad a scope. More serious as a limitation is the loose integration char- 
acteristic of Sargent’s eclectic approach. Conceptually, the lion is 
sometimes made to lie down with the lamb, disregarding possible incom- 
patibilities, as when Miller and Dollard terminology is coupled with 
what is essentially a cognitive field theory. There is rather little theore- 
tical interpenetration among the major sections of the book. Roles, 
attitudes, and socialization are discussed in different contexts, and the 
treatment of applications is little tied to the earlier theoretical sections. 
Conventional categories like imitation and suggestion, whose usefulness 
has recently been challenged, are preserved intact, and the book is 
replete with current classificatory schemes of somewhat dubious use- 
fulness. 

References to the literature, given in footnotes, are extensive and 
up to date. A helpful teaching aid is provided in references at the end 

of each chapter to the relevant sections of Newcomb and Hartley’s 
Readings in Social Psychology and Britt's Selected Readings in Social 
Psychology, as well as to more intensive sources. The presentation is 
clear and well organized, and the frequent recapitulations and sum- 
maries should prove particularly helpful to the student. 
M. BREWSTER SMITH. 


Vassar College. 
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Gurvitcn, Grorces. (Ed.) Sociometry in France and the United States. 
A symposium. New York: Beacon House, 1950. Pp. viit261. 
$7.50. 

The first three numbers of Volume 12 of the journal Sociometry 
have been bound in book form to make an aniversary volume. Roughly 
the sixteen articles constituting the book can be divided into three types: 
seven contributions of a speculative, theoretical or critical nature deal- 
ing with sociometry, microsociology and axiology; three articles giving 
the history, application, and present centers of sociometric work; and 
six reports of research in which sociometric techniques have been em- 
ployed, 

, Much of the theoretical and speculative discussion is uninhibited in 

its praise of the sociometric techniques. J. L. Moreno unabashedly takes 

credit for saving all the social sciences from sterility and also for estab- 
lishing the basis for a dynamic social revolution. “With the cooperation 
of ‘all’ the people we should be able to create a social order worthy of 
the highest aspirations of all times. This, and this alone is the meaning 
of revolutionary, dynamic sociometry”’ (p- 254). His critical analysis 
of Marxism and his “‘sociometric theses’ of social change are of real 
dialectic interest; but their experimental and practical soundness are, 
in the reviewer's opinion, yet to be demonstrated. Nevertheless, Moreno 
does make a cogent analysis of some of the defects of much modern 

Sociological and social psychological research. 
Georges Gurvitch, in an article entitled ‘Microsociology and 

ociometry,” presents a detailed description of his concept of micro- 

Sociology. In general, Gurvitch is favorably inclined toward the socio- 

Metric approach but laments the extent to which the “We-ness” of 

Social relations is untapped by sociometry. René Zazzo considers the 

relations between sociometry and psychology. While recognizing the 

value and uniqueness of Moreno’s work, Zazzo believes that it over- 
emphasizes the affective nature of interpersonal relations. Leopold 
von Wiese discusses sociometry as represented in Moreno'’s Who Shall 

Survive? Paul E. Johnson presents a completely speculative neo- 

theology. It remains for Pitirim Sorokin to examine critically Moreno's 

Concepts of spontaneity and creativity. He raises a number of critical 

questions such as the extent to which creativity and spontaneity, as 

Measured by Moreno’s techniques, are reflections of genuine spon- 

taneity and creativity, and not simply manifestations of an uninhibited 

Superficiality. In a final article Moreno attempts to answer these 

Criticisms of sociometry. aa 
Helen Jennings gives an historical account of the military use of 

Sociometric and situational tests in a number of countries. She praises 

the Office of Strategic Services program for retaining a large element o! 

Spontaneity in its assessments. A listing of sociometric research an 

Work centers in France is given; and Zerka Toeman presents a “History 

of the Sociometric Movement in Headlines.” 
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The research reports are of great interest both because they tend to 

give an operational definition of one aspect of sociometric work and 
because of the results they present. Paul Maucorps reports on an in- 
tensive sociometric investigation of thirty-five officers being trained in 
a French military school for staff work. Bengt Danielsson’s study of an 
Amazon Indian group suggests an operational definition of “key per- 
sons” in simple groups and also presents some positive evidence of the 
relationship between verbal and nonverbal behavior. Charles Loomis 
and Reed Powell report a study of the different types of class status in a 
Costa Rican peasant proprietor area and in a hacienda community. 
The lack of communication between social classes in the centralized 
rural plantation, in contrast to the mobility of the proprietor group, 
is noteworthy. George Lundberg and his co-workers present the results 
of a study of the attraction and repulsion patterns in a university- 
Apparently propinquity is the major determining factor in these pat- 
terns. Henry Maas reports a not altogether successf ul attempt to relate 
changes in social attitude to changes in sociometric choice. Finally the 
excellent study of buddy ratings by Robert Wherry and Douglas Fryer 
is reprinted from Personnel Psychology. The authors were able to gather 
a number of criteria of leadership at the Signal Corps Officer Candidate 
School and, by careful analysis, show that anonymous nominations 
constitute their purest measure of leadership. 

For those interested in social psychology and who do not have the 
journal Sociometry available, this book offers a stimulating review © 
this growing field. The reviewer cannot help but add that the book 
contains many typographical errors and parts of some charts are illegi- 
ble; the price, $7.50, seems excessive. 

Launor F. CARTER. 

University of Rochester. 


Ropack, A. A. Personality in theory and practice. Cambridge, Mass.: 
Sci-Art Publishers, 1950. Pp. 437. $3.75. 


This is another original and thought-provoking work by the learned 
author of the monumental treatise, The Psychology of Character. In 
his characteristic style he leads us with an almost deceptive facility 
through the maze of the scholarly and scientific contributions to the 
multi-chambered castle of personality and then offers his own defini- 
tion: “Personality is the integrated organization of all the cognitive, 
affective, conative, and physical characteristics of an individual as it 
manifests itself in focal distinctness and carrying a special meaning 
to others” (the italicized words refer to the addition to his origina 


1 The original book, now out of print, Personality, the crux of social intercourse (1931), 
constitutes about a fifth of the present text. A review of it by G. W. Allport appeared 
in Psychol. Bull., 1932, 26, 359-360. 
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definition in Warren's Dictionary of Psychology). This latter phrase 
has been added in accordance with his view that personality, like char- 
acter, should be evaluated. In this respect, then, Roback’s view is 
much like May’s concept of “‘social-stimulus value,” and likewise has 
the weaknesses which have been noted by several writers, notably, 
G. W. Allport. One might also criticize the word “integrated” in Ro- 
back's definition, connoting as it does um fait accompli, by asking to 
what degree integration must be achieved in order that the term “per- 
Sonality” may be applicable. Are children, for example, automatically 
disfranchised as possessors of personality because their “integrations” 
are unfinished? 

After a discussion of “trait” as the unit of personality which follows 
along the lines drawn by G. W. Allport, we are treated to a challenging 
chapter on the determinants of personality. Here Roback seeks to lay 
bare the implicit assumptions of the strictly environmentalistic inter- 
Pretations. But he is not so naive as to ignore completely the effects 
of environment, Thus, he writes, “our dispute is not with a moderate 
geneticism, but with an immoderate environmentalism.” Undoubtedly 
Psychologists—perhaps, more especially American—under the combined 
Impact of behaviorism, sociology, and cultural anthropology, have been 
neglecting, or worse still, ignoring the nativistic determinants of per- 
sonality. But, ultimately, we must make a choice between these two 
contenders. Shall the choice be on the basis of some aesthetic or meta- 
physical quality inherent in the one or the other, or on their respective 
Merits to initiate crucial experiments or empirical studies to prove or 
disprove themselves? The latter alternative, of course, is more in keep- 
ing with our scientific interest and should become a competitive motive 
between the two camps. Roback’s uncompromising but witty polemic 
Sets well the stage for the first round in the comeback of the undying 
Instinctivist position.? P 

Perhaps the most original ideas in the book are to be found in the 
chapters on “Meaning and the Personal Idiom,” “The Adequacy 
Valence of Personality,” and “The Criterion of Personality.” In the 
first of these Roback insists—not unlike the Freudians—that our seem- 
ingly meaningless acts which, at first blush, appear as disjecta membra, 
~2ve, nevertheless, a meaning peculiar to ourselves—our ‘‘personal 
idiom.” Furthermore, were it not for the differences in these acts from 
Person to person we could scarcely be aware of the “aroma” of personal- 
ity. Good and well. But how shall we ascribe meaning, and from whose 
rame of reference? Here, however, we are left to our own devices. In 
the following chapter Roback defines his concept, ‘‘adequacy valence, 
as “a personality nucleus which... represents an ideal relationship 


* Another recent provoking treatise written from the same vantage noit is a 
Lundholm’s God's failure or man's folly?, Cambridge, Mass.: Sci.-Art Publishers, 4 
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between the individual and society.” Thus defined, he then seeks out 
“the ingredients of our personality which together constitute human 
wort ees” Be finds it in a triad: independence, insight, and senti- 
ment. This selection, of course, is arbitrary and suffers accordingly the 
fate of all such selections in ethics as elsewhere. Nevertheless, the idea 
underlying Roback's selection is commendable. Psychologists measure 
a person’s intelligence, attitudes, aptitudes—why not his total worth? 
In the chapter, ‘‘The Criterion of Personality,” the author denies that 
personality evaluated is coterminous with character. Rather, the latter 
“connotes a fighting spirit on behalf of the regulative principles,” while 
the former connotes sympathy and “the extent of the influence a per- 
sonality exercises for the general good over a period of time.” It is 
hard to see the boundaries that Roback tries to erect here, for the 
“regulative principles” (liberty, justice, truth, world progress, etc.) 
seem to mean the same thing as “the general good.” Nevertheless, 
people do evaluate one another as ‘‘good,” “bad,” etc., and psycholo- 
gists, armed with refined techniques, might well profit by a concern 
with these worthy matters. Whether they call it ultimately evaluation 
of character or evaluation of personality should not matter. What 
matters is evaluation! 

In fine, this book is like a gadfly dissatisfied with much of present 
day psychology. Its needling questions ought to go far towards disturb- 
ing psychologists out of their complacency about “accepted” answers 
and prodding them into a rethinking of their research ends and research 
means. This book probably will not be acceptable as a college text to 
most psychologists of personality, but it might well prove to be of even 
greater usefulness if they themselves became its students. Indeed, no 
one interested in psychology should miss reading it. 

Percy BLACK. 

Institute of Child Welfare, University of Minnesota. 


May, Roto. The meaning of anxiety. New York: Ronald Press Co. 
1950. Pp. xvi+376. $4.50. 
This is a book which paints the problem of anxiety on a wide canvas, 
The author sees anxiety as “a pervasive and profound phenomenon” 
of our time, a “nameless and formless uneasiness that has dogged the 
footsteps of modern man.” Today it has become a conscious and ex- 
plicit problem, recognized as central and urgent not only by students of 
neurosis but also by poets and philosophers, historians and social scient- 
ists, teachers and ministers, in fact by all who seriously concern them- 
selves with human affairs. Heightened by the grim external circum- 
stances of the immediate present, anxiety is deeply rooted in those rapid 
cultural changes which produce “inner confusion, psychological dis- 
orientation, and uncertainty with respect to values and acceptable 
standards.” We live in an age of anxiety and we need to be as clear as 


“Ser 


“ 


BOOK REVIEWS 167 


we can about it. To this end the author brings together the theories 
of anxiety “offered by modern explorers in different areas of our cul- 
ture,” searches them for common elements, and attempts to construct 
a coherent and comprehensive synthesis. Though written by a psychol- 
ogist, the book is not intended only for professional colleagues but for 
all serious students of human problems. 

The generous scope is apparent throughout the first half of the book. 
From the philosophical predecessors of modern theorists of anxiety 
the author chooses Spinoza, Pascal, and especially the subtle Kierke- 
gaard. His biological sources include Goldstein, Cannon, and the current 
workers in psychosomatic medicine. Animal and child psychology are 
searched, then psychotherapy, an order of presentation which gives 
one of the odd sensation of jumping from Mowrer back to Freud but 
which valuably widens the now well worn path from Freud through 
Adler to Horney and Sullivan. The cultural approach is chiefly repre- 
sented by Tawney, Fromm, and Kardiner, but wide historical reading 
also informs this stimulating chapter. There is a refreshing freedom 
from departmentalized thinking; rather, the progress through this series 
of skilfully condensed surveys has the character of a continuous journey 
Mrih places the problem of anxiety in the full perspective of human 
ife. 

The first and larger section of the book is brought to a close with a 
chapter entitled “Summary and Synthesis of Theories of Anxiety.” 
It is more summary than synthesis. My first fecling, however, that the 
author had failed to achieve a tight and logical synthesis was soon tem- 
pered by the realization that he had perhaps hoped for more synthesis 
than the nature of the problem allowed. Part of the problem of anxiety 
is to discover the nature of the reaction itself and to work out both the 
gross and subtle effects on personality produced by the necessity for 
defense. Another large part, it seems to me, consists of pointing out the 
myriad circumstances in which anxiety is aroused—myriad because 
Personality is essentially complicated, ramified, set in a host of physical 
and cultural circumstances. Freud, Horney, Kierkegaard, Fromm 
Point out somewhat different circumstances under which threat arises; 
all are “true” and they do not have to be synthesized. My only serious 
Criticism of this chapter, therefore, is of the author’s distinction between 
anxiety and fear, a point to which he devotes considerable discussion. 

e makes the distinction by means of two criteria: (1) anxiety is diffuse 


and objectless, fear specific and object-related; (2) anxiety is provoked ; 
Y threat to some value felt essential to existence as a personality, 
erely peripheral value. I do not 


fear is provoked by threat to some m e d 
elieve that these two criteria can be worked simultaneously, and in any 
event I wonder if the distinction between anxiety and fear is not more 


verbal than biological. : 
‘The second — of the book consists of case studies, one from the 
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author’s psychoanalytic practice and thirteen from a special study of 
unmarried mothers at a refuge home. In reading these cases I had a 
sense of shrinkage from the wide scope of the rest of the book to the 
constricted dimensions of the consulting room. I did not feel that the 
reports were combed free of Rorschach clichés and pat psychodynamic 
formulations, especially those concerning rejection by the mother, and 
I questioned whether the case material was always adequate to support 
the conclusions drawn. The cases, to be sure, are not offered in proo 
of anything; rather, they are intended to illustrate different sources of 
anxiety and personal patterns of dealing with it, and they have the merit 
of displaying normal and successful adjustments as well as neurotic 
ones. Yet even when they are accepted in this light they seemed to mê 
to belong only at the common level of case reporting, not on the high 
ground that is occupied in the main part of the book. 
Rosert W. WHITE. 
Harvard University. 


Harsa, C. M., AND SCHRICKEL, H. G. Personality development and assess- 
ment. New York: Ronald Press Co., 1950. Pp. vii+518. $5.00. 


Books on “personality” have many different aims and contents. 
This recent textbook is intended for a survey or coverage of a wide 
variety of studies and theories. It aims at being introductory but 
thorough and to present material in a way that will “minimize theoreti- 
cal biases... [and] . . . aid development of an inclusive and unified 
perspective toward personality study.” The book is organized into two 
main parts. The first part deals with the nature and development of 
personality and is organized into chronological periods beginning with 
infancy and ending with old age. Most of this section (296 pages) deals 
with generalizations made from experimental investigations and affords 
an excellent source and organization of a great many studies which 
might be classified as child development, personality theory, and studies 
of human learning. This section also includes many specific hypotheses 
gleaned from clinical observations and theoretical deductions. 

k The first three chapters in Part II deal with different theoretical 
orientations to personality. These chapters serve to acquaint the stud- 
ent with some of the broad trends in personality theories, but they do 
not present a systematic or thorough comparison of personality theories- 
Compared to the developmental survey portion of the book, this is 4 
less useful section. Although the authors, in general, draw on learning 
experiments for much of their material, perhaps a major omission here 
is to fail to give some attention to the beginnings of attempts to ap- 
proach personality from a “learning theory” point of view as a new but 
still poorly systematized approach. The remaining chapters in Part Il 
deal with an introduction to personality measurement or assessment and 
the problem of trait organization. 


Ca 
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__ The authors would be hard pressed to justify as unbiased the selec- 
tion of concepts used, the amount of space devoted to various topics, 
and the inclusion and exclusion of topics. Surely there is some implicit 
theory or bias to this book, as in all books, and perhaps it would have 
been better to make it explicit and then have the opportunity not only 
to organize data into logical headings but also into systematic con- 
structs, Failure to do this involves the necessity to cover many over- 
lapping concepts (i.e., anxiety, inferiority, guilt, conflict, etc.) as if they 
were all quite different things. Although the authors are aware of the 
problem, this book perhaps abets rather than discourages the prolifera- 
tion of non-operationally defined constructs in this area where investi- 
gation and prediction are already relatively difficult. 

This book remains, however, a highly readable and informative book 
which will serve as an excellent text in beginning courses in personality 
and development and which will be enjoyed by students. It might be 
Well for instructors to supplement the text with some discussion of the 
need for operational definition and systematic formulation of experi- 
mentally testable hypotheses in a field where communication is low and 
confusion high, 
Jurian B. ROTTER. 


The Ohio State University. 


NEwcomp, THEODORE M. Social psychology. New York: Dryden, 
1950. Pp. xi+690. $4.50. 


This newcomer among social psychology texts consummates the 
wedding of psychology and sociology in the author’s thinking, research, 
and teaching. Newcomb has been a leader among those who are con- 
vinced that psychology and sociology complement one another and who 
have been striving to bring these disciplines into more intimate relations. 
His Social Psychology should enhance his leadership in this inter-discipli- 
nary group since it appears to do a distinctly better job of relating cer- 
tain key concepts and principles of the two fields than any previous 
text. 

An introductory text in social psychology should offer the student 
a synthesis of the field in terms of concepts and principles which reflect 
4 consistent theoretical viewpoint. Newcomb’s text embodies this vir- 
tue. Social psychology is defined as the study of individuals interacting, 
that is, perceiving and responding to each other’s responses. Sociology 
(or cultural anthropology) enters the picture inasmuch as individuals 
Usually interact in structured group contexts where they are under 
Constraint to perform their prescribed roles in compliance with group 
norms. The bulk of this text is devoted to showing how (or how pro- 
foundly) group roles and norms affect the individual’s personality 
and his interaction with others. To this end, Newcomb marshals 
Psychological, sociological, and anthropological research findings with 
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such vigor and emphasis that the student can hardly fail to ange a 
central thesis. Students will probably be especially impressed Dy 
use of anthropological data to relate culture and personality. , 

Throughout the book, the stress is on the individual (albeit as group 
member), and the theory presented is largely psychological a 
Much of Newcomb’s theory is drawn from general psychology, in par 
ticular the terms and principles of motivation, learning, and percept? : 
Adding the adjective “social” to these terms does not call for new theo 
retical formulae; rather, the same formulae are now filled with items 
relevant to social interaction instead of such items as maze pathways 
and pathway choices. Other important segments of Newcomb’s 
proach derive from personality theory, notably his consideration o 
personality conflict and ego psychology. Of particular interest 1s his 
well-reasoned account of the ways in which Freud’s and Horney § 
theories contribute to an understanding of the socialized personality. 

Newcomb makes socialization the primary focus of his analysis. 

Socialization is described as a process in which the initiate learns to 
satisfy his drives or motives (organic and socially acquired) by develop- 
ing motive palterns and attitudes which correspond to the roles and norms 
of the groups in which he holds membership. A key term throughout the 
book is motive pattern, which is defined as an organization of the per- 
ceptive, cognitive, affective, and performance aspects of one’s responses 
toward a particular goal. In other words, perceiving, thinking, feeling, 
and doing are viewed as significant in relation to the motives which 
organize them and which they serve. An attitude is defined as a pre 
disposition to have a motive toward its object, and role patterns are 
viewed as organized in terms of the motives they express. 

While social motives, motive patterns, attitudes, frames of references 

and role patterns are discussed as learned, Newcomb nowhere offers 4 
detailed analysis of the social learning process. Thus, he uses six pages 
to discuss how motives are acquired (121-127). He reminds the reader 
of the trial-and-error and conditioning formulations and posits the ac 
quisition of second-order drives as bases for claborating motive patterns: 
For further details of the learning process, he refers the reader to other 
sources rather than himself testing the applicability of various learning 
principles to social motivation. Learning new motive patterns is dis- 
cussed as an aspect of personality formation. In this account, new 
motive patterns are said to develop when others are blocked. Thus 
motives will out, though little is said about how new channels of ex- 
pression are selected. 

In outlining the processes of attitude formation, Newcomb uses 
four pages to assert that attitudes develop out of specific acquire 
drives, become differentiated, and organize into inclusive hierarchical 
systems (127-131). He justifies this scant development of the topic by 
pointing out how sparse are the research findings on attitude formatio” 
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in childhood. Attitude change, on the other hand, is fairly well out- 
lined by research findings, and Newcomb devotes the bulk of two chap- 
ters to this subject. This account is largely in terms of perceptual 
reorganization rather than learning theory, with emphasis placed on 
changes in socially conditioned frames of reference. 

One of the more difficult decisions confronting the writer of a social 
psychology text is how fully to discuss personality structure. New- 
comb centers his discussion on those aspects of personality which are 
most evidently affected by social influences. He recognizes the role of 
constitutional factors in personality organization and attributes “tem- 
peramental” or “expressive” traits to them. Legitimately, he elects 
not to discuss these factors, limiting his account to “directive” factors 
such as motives, motive patterns, self-other attitudes, and frames of 
reference, all of which are discussed primarily in their relations to group 
influences. He devotes considerable attention to personality dynamics, 
Particularly in relation to the concept of “self,” the hierarchical struc- 
turing of attitudes, and the interplay of motives, perceptions, and atti- 
tudes. 

Individual similarities and differences in personality as revealed in 
attitudes and social behavior offer an important test of Newcomb’s 
account of personality in terms of group influences. He passes this test 
well by accounting for similarities in terms of common group experi- 
ences, differences in terms of distinctive group experiences. The unique- 
ness of individual personality is easily accounted for by pointing to the 
unique combinations of social influences with which each individual's 
multiple group memberships supply him. An important contribution 
of Newcomb's account of personality in society is his discussion of ways 
in which personality conflict is related to conflicting roles and norms in 
the various groups to which the individual belongs. 

If one looks for the contributions of sociological theory to New- 
comb’s viewpoint, he finds essentially an analysis of group structure in 
terms of interlocking roles and group norms (Chap. 8). It is hard to 
find a page in the book where the discussion does not relate to roles or 
Norms. However, Newcomb makes clear that these group factors affect 
individuals only through interaction with other individuals. And so 
the theory called for in social psychology is primarily a theory of the 
interaction of individuals in face-to-face groups. As Newcomb points 
out, the interaction of individuals is the meeting-ground of individual 
Psychology and sociology. Appropriately, sociologists (such as Bales 
With his “interaction process analysis Psi gaa are now 
Working jointly toward developing interactio Ed i 

To ‘this reenter, the STER TERE missed opportunity in Newcomb's 
text is his failure to venture a specific and integrated account of inter- 
action, This may seem an odd complaint since he builds his entire pres- 
entation around analyzing the effects on the individual of his interaction 


172 ‘ BOOK REVIEWS 


with others, as well as discussing ways in which the individual may 
influence the groups in which he performs roles. However, Newcomb 
rejects the task of classifying and analyzing various forms of interaction 
such as helping, cooperating, attacking, and loving. Rather, he con- 
cludes that ‘‘the major social-psychological problem... is not that of 
listing and classifying the possible forms but of discovering the condi- 
tions under which an identifiable kind of interaction does or does not 
take place” (p. 24). By and large, it seems fair to say that Newcomb 
deals more with the effects of group roles and norms on individuals 
than with the processes of interaction which accomplish those effects. 

What sort of interaction theory is now proposed? This reviewer's 
suggestion is that interaction theory be developed on the premise that 
the simplest and most fundamental instances of interaction involve two 
individuals (the “dyadic group”). Viewed in their group context, 
the two would be seen as performing mutual roles which defined the 
modes of their interaction. Each would be viewed as bringing to the 
interaction his own motives, attitudes, and frames of reference. Each 
segment (episode) of their interaction would be interpreted or evaluated 
in terms of how it affected their perceptions, attitudes, and motives 
and how it affected the course and products of their interaction. Pre- 
sumably, the same theory would apply to larger groups, though addi- 
tional terms and principles would Probably be needed to account for 
the sub-groupings of members. Newcomb has certainly pointed to the 
need for such a theory as the one proposed, and has offered many valu- 
able leads toward its development. It is a matter for regret that he has 
not assembled his ideas into a more systematic account of interaction. 

Newcomb's text strongly represents the scientific approach. He 
defines his terms operationally and points to the necessity for interven- 
ing variables, such as motive, which must be measured indirectly. 
He stresses theory and makes excellent use of research findings to illus- 
trate or test the hypotheses he advances. He shows the utility of his 
theory for working out solutions to practical problems such as over- 
coming prejudices and reducing group conflicts. 

The text would have been strengthened by a discussion of obser- 
vational methods and by a consideration of problems encountered when 
designing and conducting social-psychological research in the labora- 
tory and in real-life’ situations. Some discussion of the relations be- 
tween basic and applied research would have helped the student under- 
stand the significance of current research trends in the field. 

Viewed as literature, this text is a superior job of exposition. Illus- 
trative materials, drawn largely from research studies, are well chosen 
for scope, relevance, and interest value. Each chapter begins with a 
section calculated to evoke the student’s interest, followed by a section 
stating the chapter objectives. Summaries are frequent, and highly 

effective use is made of parenthetic remarks to answer on-the-spot 
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questions which students are apt to raise. Probably the tables would be 
improved by supplying titles, and more consistent use might be made of 
italics in defining terms. Some of the terms used, such as ‘‘dependable 
motive” and ‘‘marginal man,” may prove more confusing than helpful 
to this developing science. 

_ An outstanding feature in the development of this text as a teaching 
instrument is the fact that a mimeographed edition was used and a 
research evaluation (to be published) made on the basis of student 
reactions. When will the day come for supplanting the primitive form 
of professional evaluation represented by this review with a research 
evaluation based on reactions of a sample of instructors who might 
use (or have used) the book as a text? 

All in all, Newcomb’s Social Psychology appears to be an able and 
valuable synthesis of concepts and principles drawn from general psy- 
chology, the psychology of personality, sociology, and cultural anthro- 
pology. It is a dignified and scholarly work which reflects the exacting 
requirements of science. Yet it is clear, vivid, and interesting through- 
out. Here, then, is a text well suited to win the strong endorsement of 


scientist, instructor, and student alike. 
GLEN HEATHERS. 


The Fels Research Institute. 


Attrort, G. W. The individual and his religion. 
millan, 1950. Pp. viii-+147. $2.50. 
It may be just a coincidence, but Allport’s title is reminiscent of 
The Individual and His Own, curiously enough, perhaps the most 
iconoclastic work produced in the nineteenth century. Max Stirner’s 


(i.e., Kaspar Schmidt's) formidable book was more appealing to the 
youth of the latter half of the century than the Kinsey Report is to the 
Present generation. Allport’s title, however, has a sound reason per se, 
the idea behind it being the fact that religion is an individual experience 
and cannot be treated en gros. It is evident that the author is not con- 
cerned with dogmatic or organized religion but with the sentiment as 


such, f y 
In his search for a definition of the religious sentiment, Allport 


appears to be partial to the German writers, Schleiermacher, Otto, 
Wobbermin, Max Weber. Yet it was in France that the psychology 
of religion had its beginning, and it was largely the French nS 
which gave impetus to William James. It is perhaps an oversight tha 
Allport has not so much as mentioned the Franco-Jewish social philoso- 
Pher, Emile Durkheim, whose large volume on religion has pee 
stand-by for a whole generation of sociologists, not only in te ren 
Speaking countries. Yet we can hardly expect a complete a a 
within the compass of restricted travel; and the author has ets gawd 
discriminating in his selection of opinion before concluding that 
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are as many varieties of religious experience as there are religiously in- 
clined mortals upon the earth”—a conclusion which will draw cavils 
from many quarters. " 

Although much of the material reviewed in the chapter on the reli- 
gion of youth had been covered before in a collaborated article, the 
statistical account is relevant and interesting. But the results are not 
as encouraging as the religionist might wish to see them. In the first 
place, perhaps the chapter should be headed “The Religion of Social- 
Relations Students at Harvard and Radcliffe.” Even then I am not 
certain whether the figures would afford us a clear-cut picture. The 
summation of results gained from Catholic and liberal Christian or 
Jewish students reminds us of the averaging of wages and salaries re- 
ceived by employees and high executives in General Motors. 

Allport (p. 43) is at pains to gloss over the inconsistency between 
most of the students’ believing in God of some kind and yet ruling out 
the supernatural. He thinks that it shows dissatisfaction with tradi- 
tional ecclesiastic positions, but why are the Catholic students satisfied 
with their traditions? Is it not a function of (a) the kind of upbringing» 
(b) the degree of reflectiveness, and (c) the index of emotionality? 
we had full data on these three factors, we might be able to predict the 
religious status of the particular student. 

Has Allport asked himself what a similar questionnaire in a Moscow 
or Leningrad university would show, or for that matter in a Moslem 
institution? To my mind, it is plain that the majority of those steeped 
in religious rites would remain religious while a few bent on question- 
ing everything would break away from religion, whereas those receiving 
a wishy-washy or lukewarm religious education would not be interested 
one way or another until some crisis perhaps brought out some impulse 
connected with self-preservation. 

There is much to say on the efficacy or futility of prayer, which All- 
port introduces as a function in religion, but it is difficult to accept the 
statement that ‘‘prayer is continuous with hope as hope is continuous 
with prayer.” Hope and fear are scarcely rectilinear but are to be en- 
visaged in a see-saw relation. Prayer is only the practical resort, in 
either case, when the person affected is religious, not otherwise. We 
can hardly imagine a Tom Paine, an Ingersoll, or even a Jefferson pray- 
ing when in distress. 

In spite of its small compass (less than 150 pages), the book is chock- 
full of information and reflections set down in the best tradition of the 
essay. There is skillful brickwork in the rearing of the whole structures 
overlaid at many points with significant utterances from the thinkers 
who had something to say. The elegant diction is reminiscent of the 
style of William James, and the whole book is richly embroidered with 
illustrations, which makes the little volume an example of clear exposi- 
tion. The essay, too gracefully flowing to be a closely-reasoned dis- 
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quisition, is a forthright examination of the whole religious situation in 
a psychological light. At no time is there any attempt made to by-pass 
the knotty problems which present themselves to the serious student. 

A. A. RoBack. 


Cambridge, Massachusetts. 


Munn, N. L. Handbook of psychological research on the rat. New York: 
Houghton Mifflin, 1950. Pp. xxvi+598. $7.50. 


There is a mere handful of psychologists who can give us a whole 
series of outstanding books. Professor Munn is one of them. This is his 
fourth book, and he has done it again—a monumental and magnificent 
job! It is scholarly, exceedingly thorough, well written, well illustrated, 
and very timely. 

In a way this is a revision of Professor Munn’s earlier book (1933), 
An Introduction to Animal Psychology. That one was about the rat, 
and this one is too. The first book, however, had only six hundred 
references, and this one has twenty-five hundred—an increase of four- 
fold—which is virtually all of the articles that have ever been written 
about the rat as an experimental subject. So Professor Munn had to 
make a difficult choice, whether to write a textbook based on a selected 
minority of research or a handbook that somehow covered them all. 
Fortunately for psychologists—and their students, too, I think—he 
chose to do the handbook. The result is an amazingly complete cover- 
age of research on the behavior of rats. $ 
_ The main text of the book is 480 pages of double-column print. It 
1S organized into 10 chapters and 101 major subdivisions. A very 
attractive and well-designed table of contents lists all the divisions, 
Major and minor, and thus makes the book much more usable. tas 
are 180 illustrations and 15 tables. These have been selected an ee 
sented with care to show major methods and results of research. It is 
helpful in this kind of book that they are also listed in the front matter. 
Following the main text is an appendix listing more than ay books 
in comparative psychology, another appendix giving many additiona 


references to research with other vertebrate and invertebrate animals, 
wenty-five hundred references to 


and finally a ix giving about t 
rat Behera a eee conmebaine® bibliography. The author and 
the publishers are to be commended especially for the very attractive 
Way in which the book has been prepared and manufactured. A 
As a handbook, it will be extremely valuable for all psychologists 
doing research, or interested in research, with rats. Its mmal age 
are: (1) “Introduction” (including the care alee o z pa 
research procedures), (2) “Unlearned Behavior, RS) a e 
ity,” (4) “Motive, Emotions and Hoarding, (5) “Sensory | a os 
(6) “The Role of Sensory Processes in Maze Behavior,” (7) 
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ing Process,” (8) “Some Aspects and Conditions of Learning,” 
(hh Sertesoatic Psychology,” and (10) “Abnormal and Social Be- 
havior.” Under these main divisions, psychologists will find topic after 
topic reviewed in such a scholarly and coherent manner as they can find 


no other place in the psychological literature. Physiological psycholo- ` 


gists will find details and illustrations of research otherwise found oniy 
in the original literature. Systematic and learning psychologists wi 
find a stimulating and up-to-date account of their controversies and the 
experimental evidence pro and con. Even clinical and social psycholo- 
gists will want to consult it for the many experiments with the rat 
that now bear on their problems. : 

It is worth emphasizing, I believe, that this book is not merely a 
compendium of researches. It gives coherent stories—at least as co- 
herent as the status of research will allow. And itis toa certain degree 
critical, pointing out some of the shortcomings and strong points of 
various studies. More than that, there are some ideas in the book—ideas 
for further research and for the reinterpretation of past research—but 
the ideas are labelled clearly enough to let the reader not mistake them 
for facts. For all its thoroughness, then, this is not just a fact-grubbing 
handbook, but an integrated, critical, balanced, and interpreted account 
of psychological research as it is represented in the rat. It is a book, I 
believe, that no psychologist can afford to be without. g 

Even though it is a handbook, it is perhaps unfortunate that it is 
called one, for that may deter instructors and students from using it as 
a textbook. Itis, indeed, an outstanding textbook. The style of writing, 
although it is not as elementary as in good introductory texts, is clear 
and interesting. Its illustrations are well chosen to represent the most 
significant materials. 

It does, however, have some drawbacks as a textbook. One is that it 
is a little long for a short course in comparative psychology. Because it 
is so well organized, however, an instructor can select parts to leave 
out if he needs to cut down reading assignments. A second fault, as a 
' textbook, is its complete coverage of the literature. 


References and 
names sometimes come along at a tremendous pace 


—more than the 
e writing and the 


continuity of the text are so good that students, with proper guidance 


from the instructor, can learn to skip the rapid-fir 


is better to have a good book on the ra 
animals. Moreover, Munn has rende: 
appendix) of giving a well-chosen list o 
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of the phyletic series, and the instructor can supplement his lectures 
and reading assignments from these other materials. 

All in all then, although it is a handbook, it is also an excellent 
textbook, and I hope teachers will consider it for their courses in com- 
parative and animal psychology. It might also serve very well in courses 
in advanced general psychology. 

Your reviewer is so impressed with this book that he feels he can not 
do it justice in this brief space. Moreover, what minor faults it has do 
not deserve to be mentioned alongside its exceptional merits. Few, if 
any, authors could do what Dr. Munn has done, and none has! He has 
rendered an outstanding service to his colleagues, for which they cer- 
tainly will be grateful. Many a student will thank him too. 

C. T. MORGAN. 

The Johns Hopkins University. 


Katz, Davip. Gestalt psychology: its nature and significance. (2nd Ed., 
English trans. by Robert Tyson.) New York: Ronald Press, 1950. 
Pp. x+175. $3.00. 
This book is, with certain exceptions, a series of 29 précis about the 

concepts, principles, and theoretical applications of Gestalt psychology. 

Katz writes clearly, succinctly, and with a mature perspective, and his 

translator has put his thought into equally happy English. The first 

half of the volume—the first 16 of his neat, well-integrated, little chap- 
ters—gives as clear, as intelligible, and as unbiased a view of Gestalt 
psychology as can be found today. The treatment is more extended than 
the histories and system-books provide, and it is less technical, Jess 
argumentative, and less interrupted by references to personal opinions 
of the great Gestallpsychologen than are the more technical ae 
which quote the literature and cite the details of research. Katz 1s 


i í i d researches 
persuas i ns particular persons and res 
ively dogmatic. He mentions p m to him and to this reader 


only casually, confining himself to what see 

$ , g himself to ae 
the incontrovertible facts which have passed from the realm of ae 
alization to the common domain of science. It is refreshing to rea 

kind of i ion i hology- 

euredisouesion inpia ia f the 29 chapters are three pages 


The chapters are truly short. Nine o 
long or less, and 24 of Ten are seven pages or less. These pages are, 


moreover, little pages—about four hundred words each. Any Jon 
knows that reading is made easier when subdivision is frequent an a 
and Katz himself in his discussion of mental work in this boo : ae 
that efficiency is greater when the total task is clearly separaten ma 
smaller parts. Here, however, We have no pation Pe a 
separations, for Katz has aimed each précis at a specific goal o 


i i d argument 
Bt i ft in suspense by unresolved a 
a dee ak ep se his doubts and reservations have 


nor crowded into acceptance becau : 
become too many to SP E The author teaches him comfortably 
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and wisely, point by point, and this reviewer profited from the instruc- 
tion he received. 

Katz writes from forty years’ experience in the periphery of Gestalt 
psychology. When Wertheimer was bringing the new Gestalt psychol- 
ogy to birth at Frankfurt in 1910-1912, Katz was in G. E. Miiller's 
laboratory in Géttingen working on the phenomenology of color, and he 
published a year before Wertheimer. So we see that the phenomenologi- 
cal revolt against Wundtian atomism was already in the air, an event 
ordained in the evolution of the Zeitgeist, a piece of progress for which 
Wertheimer’s brilliance may have been a sufficient cause but hardly 
a necessary one. Faithfully and appreciatively Katz expounds the Wert- 
heimer-Kohler-Koffka principles, regrets that these three have so often 
limited their discussion to the phenomena of vision, adds from his own 
researches and general wisdom the proper examples and evidence in 
the fields of touch, hearing, and action, and thus succeeds, by mixing 
appreciation with criticism, in being convincing without the appearance 
of special pleading. 

This review is not the place to repeat the standard arguments for 
phenomenology and against atomism, for field theory and against 
production theory, for the immediate cybernetic adjustment of the or- 
ganism to new conditions in accordance with physical laws and against 
the slow adjustment by conscious deliberation or unconscious inference. 
Katz has dealt well and clearly with all of these matters and more, and 
the reader must go to his text to hear what he says. 

Katz exhibits Gestalt theory as a kind of field theory, and in this 
matter we become aware of another way in which Gestalt psychology 
was borne in upon the tide of the Zeitgeist. Field theory is a reaction 
against Newtonian mechanics and action at a distance. In physics the 
historical line for it is Faraday—Maxwell—Planck-Einstein, Einstein 
was discovering Maxwell at the turn of the century and published his 
special relativity theory in 1905 when he was twenty-six. Planck was 
at Berlin. Later Einstein, Köhler, and Wertheimer were all at Berlin. 
Kohler says that Planck's was the mind which influenced him most in 
his predoctoral days. Wertheimer knew Einstein and admired him. 
Gestalt psychology is a kind of relativity theory, a psychology of field 
patterns. Katz does not say all this, but anyone who will read his book 
together with P. A. Schilpp's Albert Einstein: Philosoper-Scientist 
(1949) will at once see the significance of the latter 

In the second half of this book, when the d 
beyond the integrations of perception and of action 
of thinking, memory, volition, and emotion 
tions of Gestalt theory in medical, comparative, child, and social psy- 
chology, the exposition becomes less satisfying. In part the fault here 
lies with psychology and not with the author. These topics have not 
been advanced by Gestalt principles so much as has the business of 

perception and motor integration. The new concepts clarify certain 


for the former. 

iscussion has passed 
to the general topics 
and to the selected applica- 
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topics within these fields but do not reorient them, not if Katz’s words 
about them are all there is to say. Especially in the final chapters does 
his selection seem arbitrary and not rounded out into the perfect précis 
that were his first chapters. To write the title “Medical Psychology” 
and then to discuss nothing but perception of form in hemianopsia, 
is to reduce this part of the discussion to mere incidental comment on 
a pertinent but adventitious topic. 

Presumably the author is less at home in these later chapters, and 
thus the reader feels that he is being less expertly led. Let me give one 
example. Katz objects to associationism as dealing with separate con- 
nections and being atomistic. He gives many instances (chaps. 20-22) 
to show how the total constellation of the task determines learning, the 
formation of new mental structures. In other contexts he cites Hering 
and Ehrenfels as having anticipated the Gestalt psychologists in recog- 
nizing the importance of the influence of a whole field upon its parts. 
Why should he not, therefore, mention Ebbinghaus here instead of 
leaving the reader to think that nineteenth-century connectionism was 
thoroughly atomistic? Is there any law of Ebbinghaus’ in his Ueber das 
Gedächtnis of 1885 that does not show how the total task overrules the 
simple law of frequency of contiguity? That it takes more repetitions 
to learn a longer series is a fact comparable to Hering’s noting that in 
visual contrast the retina acts as a whole. 

; The other difficulty with the latter part of the book (chaps. 21-23) 
lies in Katz's departure from his rule of presenting only facts and princi- 
ples while he omits detailed discussion of the supporting research. In 
these chapters he launches into description of certain experiments from 
his own laboratory, studies of mental work, connective inhibition, men- 
tal dazzle, and the transposition of action forms. (“Mental dazzle” 
is the confusion that arises when instruction or information is given too 
rapidly for immediate comprehension, the state from which Katz so 
ably protects the readers of his book.) These experiments are original, 
Interesting, germane each to its topic, but so are the many other experi- 
ments which the author cites, some of them now become classical in 
Gestalt literature. A book is not a suitable place for the description of 
experimental techniques nor for the presentation of the raw data from 
which conclusions are drawn. Katz gives these results in new chapters 
which were added in this second edition, and in doing so he spoils the 
artistry of his book. If the journal sources for these researches are not 
easily accessible to the readers of the discussion (and they seem not to 
be), then the experiments could be described in appendices with only 
their conclusions cited in the text like the conclusions of all of the other 


Pieces of experimental work. 

The book was published 
1944. The second edition, radical 
new chapters added (chaps. 13, 21-2 
now in English with a preface date 


h in 1942, then in German in 
y revised all through and with four 
3),came out in German in 1948, and 
d March, 1949. The publisher has 


first in Swedisl 
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matched the author and translator in good work (though Fig. 31 is 
upside down), and there is a short bibliography and two indices. The 
text will make excellent reading for undergraduate seniors and first- 
year graduates in psychology in their systematic courses. Katz, at 
the periphery of Gestalt psychology, can see the whole of it more clearly 
and with less ego-involvement than those at its center, and he is thus 
a proper first-instructor for the novice, who can advance later to the 
large literature of dissent and special pleading. 
Epwin G. BORING. 
Harvard University. 


PROTHRO, E. TERRY, AND TESKA, P. T. Psychology—a biosocial study of 
behavior. New York: Ginn & Co., 1950. Pp. ix+546. $3.75. 
This book is intended as a text for the beginning course, and its 
announced thesis is “that a human individual is a biological organism 


Many instructors and probably most students will, however, wish that 
there were relatively more study of human behavior itself and less of 


Part I contains the two conventional chapters on what psychology 
is and on scientific method, plus a third which might better be entitled 
“The Concept of Self.” Although this third chapter is not a philosophi- 


ing of it. One point seems to be that “everyone has a highly distorted 
idea of what he is like,” and “this distortion is almost invariably in the 
direction of overestimation,” Consequently, “when a more objective 
examination is made of the individual 
oneself is likely to evaporate.” Even were all these statements estab- 


T 
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ieee ioaee to behavior, too much sheer description of structure 
Sib reference to functioning. Chapter 9 is devoted to organs of 
ete eee is 
Eine wen i on Heredin night just as well be found in any 
Shore mentee tng! age zi he only reference to human heredity is a 
eeepc of its complexity and a concluding statement that 
; udy of the principles governing the transmission of traits 
we can see that man’s structure is largely inherited and that certain ia 
its are set for him by the kind and quality of organism he inherits.” 
s The five chapters of Part IV dealing with integrated behavior are 
Observing,” “Learning,” “Efficient Learning in College,” ‘‘Intelli- 
gence,” and “Vocational Guidance.” The logic of placing “Vocational 
Guidance” under a section on integrated behavior is a bit puzzling. The 
absence of chapters on thinking and emotions is noticeable, and some 
will miss the present-day treatment of personality. 

The book as a whole is well written and adequately documented. 
The authors have carried through their intended stress on biological 
and social factors. Those teachers of the beginning course who empha- 
size these factors in their presentation will certainly want to consider 


adoption of this text. 
C. N. REXROAD. 


Stephens College. 


KLINEBERG, Orro. Tensions affecting international understanding. 
Bulletin 62, 1950. 


New York: Social Science Research Council, 
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Klineberg’s survey of research on tensions affecting international 
ersonality in relation to 


understanding i 3 : 
i g is treated in four parts: (1) p ) 
Boe ty (2) national stereotypes, (3) attitudes pner moea 
boo! ci ‘on. The first of these topic 

: (4) influences making for aggressio. RE, 


1s examined with full reference to the relevant literature. e 
f representative studies. This 


three are illustrated by a sampling © 
Monograph cannot pe en ae a bibilography, but it 1s most 
unlikely that any of the conclusions drawn from this survey would suffer 
substantial modification by any research omitted from consideration. 
_ The conclusion one must draw from this monograph is that the social 
Sciences are ill-prepared to deal with international tensions either con- 
Ceptually or pragmatically. In each of the four areas investigated by 
Klineberg there is a paucity of material that can be made to add up 
unequivocally to any general conclusion. One seeks in vain i ama 
ase of interrelated data or systematic theory upon which to bui m 
Programs designed to improve materially international understanding 
The following more specific conclusions seem to be warrante :{ ) 
Ne empirically-based descriptions of national differences 1n personality 
ave been made with sufficient reliability to produce substantial agree- - 
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ment among investigators. (2) Although a variety of ingenious tech- 
niques have been employed in the study of national character, there is 
yet to be reported a coordinated study of the same nation using these 
various techniques. (3) There exist no strictly comparable studies of 
national stereotypes from different countries. (4) The bulk of the work 
on modifying attitudes has been concerned with intergroup relations 
within a country, with little study of the modification of attitudes to- 
ward other countries. (5) At the present time it is most difficult to make 
specific suggestions to an international organization interested in utiliz- 
ing the best methods for improving international relations. (6) Research 
on attitude change has been largely symptomatic and unable to deal ef- 
fectively with causes. (7) Facilities for conducting international re- 
search are meagre, but those that do exist are being poorly used. Even 
where it is possible to conduct comparable studies in different countries, 
the opportunity is seldom seized. (8) Although a good deal is known 
about some of the influences making for aggression in the individual, the 
relations, if any, between individual aggressiveness and national aggres- 
sion are virtually unknown. 

Klineberg’s monograph should serve to stress the importance of 
more and better organized research in this field. It should indicate what 
approaches have appeared to be promising and what unrewarding- 
Since, however, the conclusions he can draw are negative, the suspicion 
cannot be readily put down that the whole approach to the problems 
has not yet been phrased right. Proper problems for research have not 
yet been stated. What is now needed is an imaginative and positive pro- 
posal for a conceptually-integrated Program of research that can make 
use of existing facilities and stimulate the creation of new ones. 


Dorwin CARTWRIGHT. 
University of Michigan. 


ZAHL, PauL A. (Ed.) Blindness: modern approaches to the unseen en- 
oe Princeton: Princeton Univ. Press, 1950, Pp. xvi+576- 
Cuevieny, Hector, & BRAVERMAN, SYDELL. 
blind. New Haven: Yale Univ. Press, 1950. 
Vision is usually considered the sense modali 
nificance for human adjustment to the environm 
significance the loss of vision in blindness Presents a wide variety of 
serious adjustmental problems. Further, the Status of the blind in the 
social community, as revealed in earliest written records and as easily 
observed in modern culture, creates even greater difficulties for their 
adjustment. The two books being reviewed are important discussions 
of the adjustmental problems of the blind, i 
f The volume edited by Dr. Zahl is encyclopedic in scope. While its 
origin is found in the activities of the Committee on Sensory Devices 
of the National Research Council, the final contents of the volume 


The adjustment of the 
Pp. xvi+320. $4.00. 
ty with greatest sig- 
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discuss a wide variety of problems of blindness. Thirty-one contribu- 
tors, of whom ten are themselves blind, have contributed thirty-three 
chapters divided into seven parts: History and Welfare, Education and 
Psychology, Vocational Considerations, The Military Blinded, Time- 
Tested Boons to the Blind, Exploration of New Technological Horizons, 
and Ophthalmological Factors. Of specific psychological interest are 
chapters by Kathryn E. Maxfield on “The Preschool Blind Child”; 
Berthold Lowenfeld, “Psychological Foundation of Special Methods in 
Teaching Blind Children”’; Samuel P. Hayes, ‘Measuring the Intelli- 
gence of the Blind”; Thomas D. Cutsforth, ‘Personality and Social 
Adjustment Among the Blind”; Edward A. Jerome and Harold Pro- 
shansky, “Factors in the Assay and Use of Guidance Devices”; and 
Karl S. Lashley, “Psychological Problems in the Development of In- 
strumental Aids for the Blind.” These chapters are selected for mention 
because of their direct psychological content. However, the material 
concerned with the extent and care of the blind in the United States 
and other countries, problems of educational and vocational rehabilita- 
tion, methods of communication and travel aids, and the modern en- 


gineering efforts to develop electronic devices as aids in obstacle de- 


tection and in reading are of interest in considering the many problems 


of adjustment. 
The volume by Chevigny and Braverman is a more personalized 
account of the adjustmental problems which face the blind. The senior 
author, who is himself blind, has collaborated with a clinical psycholo- 
gist to explore the problems of blindness, especially as they relate to 
the usual social attitude toward this handicap. i 
_In both of these volumes and especially in the second one there is 
evident a hope, or perhaps a demand, that the blind be given an oppor- 
tunity to compete within their abilities for roles in our society. His- 
torically the blind have been considered rather hopeless objects of 
charity, Chevigny in particular protests this status, and there is abun- 


dant evidence in both volumes that, given opportunity for individual 
ent in many directions com- 


activity, the blind will show achievem c 
parable to that of the sighted. While the problem of blindness has 
significant sociological and educational facets, the fundamental prob- 


lems are psychological both in the areas of perception and of personality 
adjustment. Both books will of course be read with profit by all persais 
working with the blind, but they should not be neglected by payee A 
gists working with any handicapped group, and they have much 
value for clinical psychologists in general. c. M. Lournr. 
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. (Eds.) Studies m 
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ment among investigators. (2) Although a variety of ingenious tech- 
niques have been employed in the study of national character, there is 
yet to be reported a coordinated study of the same nation using these 
various techniques. (3) There exist no strictly comparable studies of 
national stereotypes from different countries. (4) The bulk of the work 
on modifying attitudes has been concerned with intergroup relations 
within a country, with little study of the modification of attitudes to- 
ward other countries. (5) At the present time it is most difficult to make 
specific suggestions to an international organization interested in utiliz- 
ing the best methods for improving international relations. (6) Research 
on attitude change has been largely symptomatic and unable to deal ef- 
fectively with causes. (7) Facilities for conducting international re- 
search are meagre, but those that do exist are being poorly used. Even 
where it is possible to conduct comparable studies in different countries, 
the opportunity is seldom seized. (8) Although a good deal is known 
about some of the influences making for aggression in the individual, the 
relations, if any, between individual aggressiveness and national aggres- 
sion are virtually unknown. 

Klineberg’s monograph should serve to stress the importance of 
more and better organized research in this field. It should indicate what 
approaches have appeared to be promising and what unrewarding:- 
Since, however, the conclusions he can draw are negative, the suspicion 
cannot be readily put down that the whole approach to the problems 
has not yet been phrased right. Proper problems for research have not 
yet been stated. What is now needed is an imaginative and positive pro- 
posal for a conceptually-integrated program of research that can make 
use of existing facilities and stimulate the creation of new ones. 
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Vision is usually considered the sense modality with greatest sig- 
nificance for human adjustment to the environment. Because of this 
significance the loss of vision in blindness presents a wide variety of 
serious adjustmental problems. Further, the status of the blind in the 
social community, as revealed in earliest written records and as easily 
observed in modern culture, creates even greater difficulties for their 
adjustment. The two books being reviewed are important discussions 
of the adjustmental problems of the blind. 
: The volume edited by Dr. Zahl is encyclopedic in scope. While its 
origin is found in the activities of the Committee on Sensory Devices 
of the National Research Council, the final contents of the volume 
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discuss a wide variety of problems of blindness. Thirty-one contribu- 
tors, of whom ten are themselves blind, have contributed thirty-three 
chapters divided into seven parts: History and Welfare, Education and 
Psychology, Vocational Considerations, The Military Blinded, Time- 
Tested Boons to the Blind, Exploration of New Technological Horizons, 
and Ophthalmological Factors. Of specific psychological interest are 
chapters by Kathryn E. Maxfield on “The Preschool Blind Child”; 
Berthold Lowenfeld, ‘Psychological Foundation of Special Methods in 
Teaching Blind Children”; Samuel P. Hayes, “Measuring the Intelli- 
gence of the Blind”; Thomas D. Cutsforth, “Personality and Social 
Adjustment Among the Blind”; Edward A. Jerome and Harold Pro- 
shansky, “Factors in the Assay and Use of Guidance Devices”; and 
Karl S. Lashley, “Psychological Problems in the Development of In- 
strumental Aids for the Blind.” These chapters are selected for mention 
because of their direct psychological content. However, the material 
concerned with the extent and care of the blind in the United States 
and other countries, problems of educational and vocational rehabilita- 
tion, methods of communication and travel aids, and the modern en- 
gineering efforts to develop electronic devices as aids in obstacle de- 
tection and in reading are of interest in considering the many problems 
of adjustment. 

The volume by Chevigny and Braverman is a more personalized 
account of the adjustmental problems which face the blind. The senior 
author, who is himself blind, has collaborated with a clinical psycholo- 
gist to explore the problems of blindness, especially as they relate to 
the usual social attitude toward this handicap. : 

In both of these volumes and especially in the second one there is 
evident a hope, or perhaps a demand, that the blind be given an oppor- 


tunity to compete within their abilities for roles in our society. His- 
hopeless objects of 


torically the blind have been considered rather ) 
charity, Chevigny in particular protests this status, and there is abun- 
dant evidence in both volumes that, given opportunity for individual 
activity, the blind will show achievement in many directions oms 
parable to that of the sighted. While the problem of blindness has 
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gained at the Boston Psychopathic Hospital since 1944 using trans- 
lateral lobotomy on more than five hundred mental patients. The vari- 
ous chapters were written by different investigators and vary in their 
completeness and adequacy. Chapters 1, 2, 3, 4, and 11 introduce the 
problems and review the literature. The bibliography is very extensive. 
Chapters 5 and 6 are on postoperative behavior and nursing problems. 

Of particular value and significance to psychologists are chapters 
7, 8, 9, 10, and 12, all of which deal with various aspects of an extensive 
follow-up of 205 cases. Chapters 14 through 24 deal with special studies 
or reports from the standpoints of anatomy, cerebrospinal fluid, auto- 
nomic nervous system, bladder control, skin temperature, pain, electro- 
encephalography, sociometric measures, and occupational therapy. 

Chapter 22, by C. R. Atwell, reports psychometric results on nine 
patients tested before and after operation with the Rorschach, sorting 
tests, and the Shipley test. Because of the paucity of patient material 
suitable for psychometric study, little was elicited by these methods. 

The follow-up studies are the first of their sort which are based on 

a large enough group of patients so that one may have confidence in 
the information, which was badly needed. The report of the one- to 
four-year follow-up of 205 cases is by Arnot, Talbot, and Greenblatt. 
Social problems during the first year at home in 35 cases are reported 
by Broffman. Sexual behavior was investigated by Levine and Albert. 
The follow-up study of Arnot et al. made use of rating scale techniques 
to evaluate 30 different factors. They used the scales only when rele- 
vant before-and-after information was available. The most important 
change produced was the elimination of “tortured selfconcern”’ (fear, 
worry, and depression) in 87 per cent of patients studied. Of 141 pa- 
tients rated on initiative the tendency was 1.6 to 1 in favor of a lower 
rating than had marked these patients before operation. It is pointed 
out that this decrease (laziness) is most marked during the first half-year, 
after which there is a tendency for increased initiative to appear. How- 
ever, both increased age and schizoid apathy tend in many cases to fix 
the lost initiative at a low level. 

Auditory hallucinations disappeared in 27 per cent of the patients. 
An improved appetite was shown by all patients after operation. Lack 
of cooperation, distrustfulness, resistiveness, and combativeness were 
all sharply reduced while irritability and outspokenness were increased. 
The vocational or work adjustment varied. In general this adjustment 
was not on as high a level as before the onset of illness. 

Of 77 psychosurgery patients out of the hospital and living in the 
community, 45 were of good mental Status, 23 of fair status, and 9 of 
poor status; of 104 patients still in the hospital, 4 were of good mental 
status, 27 of fair, and 73 of poor status. 

“Despite many favorable signs, however, the relatives often com- 
plained, for the presence of even one unfortunate postoperative symp- 
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tom in an otherwise symptom-free person could at times cripple the» 
group activities and spoil the freedom and happiness of the entire fam- 
ily.” The lobotomized patients in the community were not more 

negative” members of society than they had been before their illness. 
These persons had never contributed their share to the community's 
activities before illness, and even among cases with best results from 
lobotomy many were still minus quantities. It is not the degree of as- 
sumption of financial responsibility by the patient that is disturbing 
so much as it is the unproductive or unoccupied attitudes. 

Other traits or characteristics which have been mentioned as ap- 
pearing after operation and hence probably attributable to lobotomy 
are alcoholic excesses, restlessness, irritability, poor appearance, over- 
talkativeness, deficiencies in insight, and lack of ability to do calcula- 
tions. Of these only greater irritability and decreased ability to do 
calculations were actually increased in frequency of appearance. Other 
traits in the list were more often “normalized” than ‘“‘abnormalized.” 
The only one of these traits complained of by. the patients was the 
feeling of increased irritability. In general, patients and relatives re- 
ported that preoperative moral, social, and religious attitudes continued 
to operate after lobotomy although many patients reported that there 
Was a reduction in guilt feelings, modesty, and embarrassment in 
association with sexual activity. F 
_ Based on this survey the investigators drew up a profile or descrip- 
tion of the “ideal” patient most likely to respond favorably to lobotomy. 
(Starred items below are of special importance.) Such a patient would 
be married, have children, be a college graduate, Protestant, hos- 
Pitalized less than two years and sick less than four years after having 
had previous remissions from attacks of mental illness, free of organic 
brain damage, rapid onset,* had had electric shock therapy, had been 
Sociable, not particularly irritable, of good family, social, and vocational 
adjustment, During his present illness he should have had no auditory 
hallucinations,* retained some insight,* had no delusions or ideas of 
reference, been depressed or elated but not apathetic, and have had 
Some compulsive-obesssive* symptoms. : 

_ Drs. Greenblatt and Solomon write the summary (chap. 25) which 
1s as fair a statement of our present-day knowledge concerning lobotomy 
as this reviewer has seen. This volume is recommended reading for all 
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This book has been hailed as a monumental work in the compara- 
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tively new psychiatric field of psychosurgery. There is no doubt that 
it is a fine example of cooperative research in which disciplines of 
psychiatry, psychology, and neurosurgery have for once let down their 
barriers and joined forces to consider a question which has been asked 
many times, namely, “What are the effects, if any, upon a patient who 
undergoes partial ablation of the frontal cortex?” 

For practically the first time in psychosurgical research, a control 
group was used. However, the reviewer feels that the method of select- 
ing the control group and the experimental group (24 cases in each 
group) is open to question. 

The method used in selecting control and experimental groups 
involved a matching technique in which two lists were drawn from a 
master list which included age, sex, marital condition, IQ, occupation, 
final preoperative diagnosis, previous EST, insulin, metrazol, length of 
hospitalization, and previous admissions. ‘The judgment as to which 
one of the pair of matched patients was to be operated upon was made 
on the basis of medico-surgical and prognostic considerations, evidence 
of spontaneous improvement and temporary unwillingness on the part 
of the patient to be operated upon” (p. 21). The reviewer thinks that 
a better method of securing a control group is now being used in a study 
conducted by the staff of the Roseburg (Oregon) Veterans Administra- 
tion Hospital. In this study every other or every third patient in @ 
group of fifty will be given a pseudo-lobotomy, i.e., bone buttons are 
removed and replaced without completing the operation. The ‘tw0- 
stage operation” patient then will be given identical treatment to the 
“full stage” patient. He is studied for four months and at the end of 
this period, if indicated, the pseudo-lobotomized patient will undergo 
a complete lobotomy and hence will act partly as his own control. 

A second question may be raised about the treatment of the control 
group. In the Greystone study, the control group was anaesthetize 
with sodium pentothal and 500 cc. of blood was taken. Theoretically 
this would equate two groups for blood loss but the question of knowing 
which group had the topectomy could hardly be disguised. This point 
is important since, in spite of instructions on the part of the medica 
staff to treat each group in the same manner, there is a good possibility 
that the two groups received different treatment. 

Aside from this possible criticism of the experimental design, the 
postoperative treatment might have been changed also. This was 
mentioned by the experimenters; and the lack of staff for instigation 
of group and individual therapy was given as the reason for neglecting 
this aspect of treatment. The reviewer still feels that at least part of the 
recovery attributed to psychosurgery is due to the “total-push” type 

of therapy which a topectomy or a lobotomy usually brings to the 
patient, if for no other reason than the fact that he is receiving spec! 


attention. 
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Chapter 2 deals with prognostic expectation of patients under 
ordinary institutional care. This chapter is of great interest since it 
brings up the question as to spontaneous recovery in patients with 
Psychoses of approximately the same severity as those which the pa- 
tients in the control and experimental groups had. The authors state, 

Bearing these facts in mind, it can be assumed with reasonable cer- 
tainty that any improvement shown in the series of patients treated 
surgically was due to topectomy operation” (p. 29). The reviewer 
feels that this statement is somewhat optimistic since “total-push” 
therapy was not tried in the 500 cases on which these findings were 
based. 

Section II of this work, entitled “Medical Survey,” describes in 
detail the laboratory findings and the physical examinations of the 
patients in the study. As with the remaining chapters of the book, a 
short summary enables the reader quickly to survey the results. Of 
More particular interest to psychologists are the findings in this section 
In the fields of audition and vestibular function. The authors found 
that topectomy did not influence auditory function directly and was 
often useful in making uncooperative patients more accessible to audio- 


graphic tests. a, . i 

Chapter IX, dealing with vestibular function, 1s of particular 
terest to the experimental psychologist, mainly from the page oat 
Point of view. The description of the Holsopple chair, used to a tain 
cinematic records of the nystagmus reaction, will help other experi; 
mental psychologists in dealing with this somewhat neglected aspec 
of perception. Holsopple has devoted many years to this sensory proc- 
ess and at last has succeeded in overcoming the technical difficulties 
always present in previous rotational studies, namely that of con- 
trolled acceleration. In general, the authors found that topectomy 
resulted in lengthening of nystagmus time and that there was a positive 
relationship (r= +.75) between the amount of tissue removed and the 
Objective scores. They observe, however, that more extensive testing 
should be done before this evidence can be accepted as eno 

Chapter X, dealing with the visual apparatus, reveals tat in : e 
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real loss of learning, memory, or intellectual function; there was a 
statistically significant gain in recall and perceptual recognition. T 
of ability to do abstract thinking apparently was not demonstrated. 
Apparently psychologic changes depended to some extent on the areas 
involved. Areas 9, 10, and 46 are associated with social fesoa 
Ablation of Area 11 showed little or no change in behavior. Area 4 

removal was not related to changes in verbal or speech function. In 
reviewing the areas ablated in the Greystone studies, it is interesting 
to note that the anterior cingulate gyrus (Area 24) was not reached 
except in one case; A. A. Ward and K. E. Livingston, two neurosur- 
geons, feel that this area may well be related to behavioral changes- 
Evidence to date indicates this to be true in monkeys. 

The remaining chapters in Section III deal with several new psy- 
chologic techniques used for the first time with psychosurgical patients. 
To measure changes in affectivity, one of the widely-discussed effects 
of such operations, M. Garrison devised two questionnaires which 
attempt to measure anxiety and complaints. These questionnaires 
(30 questions each) were answered by the patient, and responses were 
weighted. Results were interpreted cautiously and, as the investigators 
state, represent tendencies only. They found, for example, that anxiety 
as measured by their questionnaires tended to decrease in patients with 
Areas 10 and 46 removed. This decrease was related to social improve- 
ments. Complaints as measured by the second questionnaire also 
decreased. 

In addition to these inventories, the Mirror Drawing task was used 
as a measure of affectivity. Using blocking (defined as interruption O 


tracing for a period of time) and frustration (measured subjectively 7 


on a five-point behavior scale), they found a tendency for blocking tO 
decrease when Area 9 was excised with patients of average intelligence. 
Frustration did not seem to be related to any of the criteria considered- 

Radical surgery of the frontal lobes was not reflected in changes 
in Rorschach protocols; no definite patterns of changes could be ob- 
served in the operative group. 

Section IV deals with the results of the experiment in terms of 
psychiatric, neurologic, and pathologic changes as seen before and after 
topectomy and lobotomy. The psychiatric findings in general are not 
too encouraging. The experimenters in this section are cautious i? 
making any interpretation, because of the small sample. Howevels 
they do state definitely that there was no relationship between weight 
of brain removed and improvement as measured by behavior scales, 
and that therapeutic response did not seem to be related to type O 
onset of illness or precipitating causes. Favorable response to previous 
electro-shock therapy (EST) tended to be predictive of good results 
of the operation. Lastly they found that clinical improvement was 
best in younger patients whose psychosis was of short duration. This 
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Point is interesting since it shows more than ever the need of careful 
control groups. Accounting for spontaneous remissions in younger pa- 
tients with short psychotic histories has been the bane of investigators 
in the field of psychiatric research for many years. 

Fully aware of the fallacies of nosological classification, the authors 
make a few tentative statements about the type of illness which re- 
sponds to psychosurgery. These are of interest, particularly if one 
considers that lobotomy has been recommended in anxiety neurosis. 
Although no psychoneurotic patients were included in this sample, the 
authors of this section state, “One should be hesitant to recommend 
Operation for only but the most severe neurotics and then only if in- 
tensive and skillful psychotherapy has proved valueless” (p. 428). They 
feel that only schizophrenics with affect somewhat appropriate to 
ideation should be used as subjects. This obviously includes the better 
integrated schizophrenic with whom, naturally, results would be more 
striking. They feel that a manic-depressive in the depressed phase is a 
good candidate. They do not have evidence on psychopaths but feel 
that tension in this type of personality is not of the same kind as that 
relieved in psychotic patients. They do not feel that surgery can eae 
place EST as a treatment of choice. Lastly, the improvement resulting 
from Operative procedure is basically due to a change in affective re- 
Sponse, and no patient was actually worse after the operation. Some 
Cases showed temporary improvement only to have a relapse. ‘ 

We see then that the effects of the removal of the frontal lobe tissue 
sre not definitely established, although the Greystone study has added 
immeasurably to our knowledge of this problem and has uncovered 
new problems. The reviewer believes that improvement of the control 
group by use of pseudo-lobotomy and “‘total-push”’ therapy, including 
individual and group therapy, will yield additional knowledge concern- 
1ng the effects of lobotomy. The Greystone study does show that 
selection of patients for lobotomy is still a difficult problem and that it 
should not be taken as lightly as it has been in the past. The psychia- 
trists’ therapeutic armamentarium,” to quote Heath, still includes 


intensive th 
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SALIVARY pH AS A PSYCHOPHYSIOLOGICAL 
VARIABLE! 


J. C. GILCHRIST? anp ERNEST FURCHTGOTTs 
University of California, Los Angeles i 


There are many suggestions in the literature of the biological sciences 
that the pH of saliva‘ may be a valuable tool for the diagnosis and pre- 
diction of behavior. These suggestions arise from two major consider- 
ations. First, the salivary glands are dually innervated by the sympa- 
thetic and the parasympathetic nervous systems and, consequently, 
may furnish indices of autonomic balance. Secondly, it is well known 
that extreme shifts in the pH of blood bring about behavioral changes 
ranging from tetany in alkalinosis to coma in acidosis. The blood, how- 
ever, is well buffered, and minor shifts in the organism’s acid-base bal- 
ance do not appear in blood pH determination. Since saliva is less well 
buffered, it seems possible that its pH may serve as an index of the 
acid-base balance of the fluid matrix. Wenger’s (58) recent study of Air 
Forces personnel supports at least the first of these two possibilities. 
That study showed salivary pH to be significantly related to other 
autonomic nervous system functions and demonstrated that it can be 
used to estimate autonomic balance. Such findings indicate that a re- 
View of the literature pertaining to salivary pH may be valuable. ee 

Starr (49), in his paper in 1922, presented the results, of earlier a 
Vestigators dating back to Donné’s observations 1n 1833. The presen 
review attempts to cover the work done in the field since 1922. Particu- 
lar attention is devoted to recent reports which, since the advent of 
electrometric methods, provide the most reliable data. 


1 The authors wish to express their appreciation to Dr. M. A. Wenger for suggesting 


this review and assisting them in its preparation. 
: Noy at e University of Wisconsin. 
Ow at the University of Tennessee. Jy 
‘pH refers to the elave concentrations of H+ and OH™ ions within = ee 
and thereby its actual acidity or alkalinity. ‘The pH value is the negative logaritam © 
Sign is dropped for convenience) of the concentration of the hydrogen ion in ee ae 
Per liter. A pH of less than 7 denotes acidity, whereas a pH of greater RE 


alkalinity, 
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METHODS oF COLLECTION AND MEASUREMENT 
It should be pointed out at once that a majority of reports dealing 
with determinations of salivary pH have made use of data obtained 
from mixed whole saliva. A few investigators, however, have collected 
the secretions of individual glands. In most cases they worked with the 
parotids and employed a Lashley disk (34) attached by negative pres- 
sure over the orifice of the gland. There are several modifications of this 
disk, such as an added third baffle, used by Moore and Marcuse (38), but 
it is doubted that the use of this or other variations perceptibly in- 
creases the validity of the method. In a recent study, Schmidt-Nielson 
(45) used two rubber cups which were attached to the membrane around 
the papillae of the parotid ducts, while the submaxillary flow was 
sucked directly from the floor of the mouth just under the tongue- 
When mixed whole saliva is collected, it is usually done by use of nega- 

tive pressure devices or by having the subject expectorate. 

Saliva from individual or all glands is usually collected under oil, 
toluene, or some other inert substance to prevent the loss of COs, since 
it was shown by Starr (50) that this loss causes a rise in salivary pH- 
Schmidt-Nielsen (45) notes that the loss of CO, from saliva is the great- 
est in the first 90 seconds and that toluene or paraffin oil are not very 
effective in preventing this loss inasmuch as they have a CO, diffusion 
rate only four times slower than water. Wenger, Furchtgott, and Voas 
(59) measured electrometrically the salivary pH of 12 subjects, with the 
saliva collected first under toluene and later measured directly in the 
mouth. For the direct measurements the mean and standard deviation 
were 6.45 and 0.36, respectively, and under toluene they were 6.50 an 
0.40, respectively. The difference involved is not statistically significant. 
Schmidt-Nielsen used a syringe pipette into which saliva was sucke 
directly from a rubber cup and the dead space in the syringe was filled 
with mercury to prevent CO: loss. Most workers have not controlle 
the initial stages of their collection so carefully, and it will be seen later 
that they have obtained pH values higher than those obtained by 
Schmidt-Nielsen. Certain varying interpretations of results become 
possible if these factors are kept in mind, but lack of rigorous initl@ 
control need not invalidate the data from a single study as long as the 
worker maintains a constant technique. In fact, if it be assumed that 
the initial CO: loss is similar for all samples, it has been shown (59) that 
if pH determinations are made within five minutes after collection, it 
is unnecessary to use any protecting device for COs, unless an accuracy 
of greater than 0.01 pH units is desired. Gaskill (22) even reports tha 
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saliva stored in a small Pyrex bottle fitted with an airtight cap remains 
unchanged in pH for 48 hours. 
PO ac (51) and others have pointed out, neither titration nor 

“orimetric indicators provide entirely satisfactory salivary pH deter- 
minations. Titration must be questioned because the concentration of 
hydrogen ions in a given volume of liquid, rather than the quantity of 
alkali replaced in the course of titration, determines the significant 
biological properties of most fluids. The efficiency of the liquid colori- 
metric indicators is impaired due to the wide variation in the turgidity 
of saliva. This, of course, makes for varying degrees of chromatic satu- 
ration in the indicator, since these methods require the use of a color 
comparator with the same light source used for illuminating both the 
Standards and the material to be tested. 

. Glaubiger and Falk (23) concluded from a series of investigations 
using electrometric and colorimetric techniques that the latter may be 
used if they are checked regularly with standard solutions and if de- 
terminations are needed only within 0.3 pH. Paper colorimetric indi- 
Cators, in the main, are designed to measure only within the nearest 
0.5 PH unit and have only a short range. The Wulff paper indicator 
Strip is designed to be used for turbid, viscous materials with an ac- 
curacy of 0.1 pH unit, although by the use of standard buffer solutions 
it is claimed that the accuracy can be extended to 0.05 pH unit. No 
data have been found which compare this technique with other colori- 
Metric methods. 

Most investigators regard electrometric techniques as the only ones 
Providing accurate pH determinations, and the glass electrode is the 
Most frequently used today. Soyenkoff and Hinch (48) claim that the 
difference in using a quinhydrone electrode is less than 0.02 pH, but 

€ssinger (56) notes that the potential drift is greater with increased 
€viation of the oxidation-reduction potential from zero. He describes 
a Vacuum tube potentiometer which eliminates this drift. : 
ae icrotechniques are now being used by some workers, and studies 

Situ appear possible. Schmidt-Nielsen (45) recently published a 


a for microdetermination which produces fairly eae 
re less than 0 i ired for determination. illman- 
a ployed, filled with about 


YPe (7) quinh drone capillary electrode is em : 
= ml. of a tena buffer iion Claff and Swenson nee ae 
Pee: technique for the determination of samples of biological fui a 

small as 0.005 ml. Nims’s (40) glass electrode and apparatus use 
® measure the pH of the brain surface in vivo could be adopted to de- 
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termine the p 
an antimony 
might also 
cates that 
glass electrodes. 


H of salivary glands in situ. 
electrode to measure the pH of the tooth surface, which 


be modified to measure salivary pH. Recent work (59) indi- 
direct oral measurements are possible with small commercial 


pH VALUES ror HUMAN SALIVA 


te Cs GILCHRIST AND ERNEST FURCHTGOTT 
Stephan (54) has employed 


Until recently, most authors have considered saliva as having an 


alkaline reaction. 
statement o 


TABLE I 


REPORTED VALUES OF SALIVARY pH 


(See Zoethout and Tuttle [62, p. 343] for a typical 
f this position.) Table I shows the results obtained in ten of 


pH Values Reported 


M =6.75 (Males =6.76; 


K Collecti Measurement P 
Investigator Method Method Samples and Subjects 
Brawley (12) Expectoration Colorimetric 1 sample from each of 1826 
(liquid) males and 1578 females, Females =6.73) | 


Carlson & Mc- Expectoration 
Kinstry (14) 


Eisenbrandt (19) Expectoration 


Eisenbrandt (20) Expectoration 


Gans (21) Expectoration 
Reindel (42) 
Rich (43) Expectoration 


Starr (50) Expectoration 


Wenger (58) Drawn from oral 


cavity under 
negative pres- 
sure 


Drawn from oral 
cavity under 
negative pres- 
sure 


Wenger, Furcht- ° 
gott, & Voas 
(59) 


~ Colorimetric 


(liquid) 
Electrometric 


Electrometric 


Colorimetric 


(liquid) 
Colorimetric 


Electrometric 


Colorimetric 
(liquid) 


Colorimetric 
(paper) 


Electrometric 


aged 3 weeks-101 years 

1 sample from each of 127 
male college students 

276 samples from 5 sub- 
jects at 9, 11, 1,3, and 5 
o'clock during the day 

1552 samples from 7 sub- 
jects at hourly intervals 
during the day for 1 
week of each month for 
1 year 

1 sample from each of 90 
subjects 

50 cases with "normal" 
gastric acidity 

3 samples from each of 57 
subjects 2 hours after 
meals 


610 samples from 228 sub- 
jects 


1 sample from each of 488 
aviation students; 225 
operational fatigue cases; 
98 hospitalized psy- 


choneurotic _ patients; 
166 army returnees 
without operational fa- 
tigue 


ms 


sample from each of 69 
college students (both 
sexes) 


Mdn =6.84 

M =6.85 

Range =6.66 to 7.02 
M =6.72, o =.242 


M =6.64, oa =.006 


Range =6.0 to 7.0 


39 of 50 cases ranged 
between 6.9 and 7.1 

M =6,82 

Range =5.88 to 7.38, 
with 31% of obser- 
vations >7.0 

M =6.6 

Mdn =6.6 

Range =5.95 to 7.25, 
with 86.6% of the 
samples between - 
6.55 and 7.00 

M =7.2, ¢ =0.4 

M =1.1, ¢ =0.5 


M =6.9, e =0.7 


M =6.9, o =0.6 


M =6.45, ¢ =0.41 
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the most complete studies of mixed unstimulated® saliva in normal 
human subjects. Although several of the studies are incompletely de- 
scribed statistically, and only eight of the ten report even so much as the 
mean, seven of these eight studies report fairly consistent results. The 
obtained means were 6.75, 6.85, 6.72, 6.64, 6.82, 6.78, and 6.45. Three 
of these studies used colorimetric techniques, while four sets of data 
were obtained electrometrically._Of the remaining experiments only 
One reports values consistently on the alkaline side. This group of stud- . 
les indicates that the pH of mixed unstimulated human saliva is slightly 
acid, and places its actual mean value at some point between 6.45 and 
6.85. The higher values reported by Wenger (58) remain to be explained. 
Little evidence is available on the comparative contributions of the 
different glands. The Schmidt-Nielsen study (46) provides the only 
available comparison of parotid and submaxillary pH measured in the 
Same subjects. The average parotid pH for seven subjects, tested four 
times daily, and measured electrometrically, was 5.81, and that for sub- 
Maxillary saliva was 6.39. Winsor and Korchin (60), also using elec- 
trical methods, report 5.83 as the mean parotid pH for several hundred 
Subjects. As we have seen, these are considerably lower values for mixed 
Saliva than those of other investigators when similar measuring tech- 
Niques are employed. It would seem that the various salivary glands 
Make differing contributions to the whole, a conclusion which is not 
Surprising since the parotids are composed largely of serous-type cells, 
while the submaxillary and sublingual glands contain mucous-type 
Cells, It remains for future research to determine the dittere gya] tas 
Pation of the different glands on the results obtained for mixed saliva. 


SEASONAL VARIATIONS 
In addition to the problem of measurement itself, there ae eee 
Concerning the effects of experimental conditions on aa ee 
the questions is that of seasonal variations. Eisenbran t Dern: 
uring 1552 specimens from seven subjects tested at ae yi ee 
aa one week of each month for one year, found by an ig ae en 
toe that the pH of the group was significantly variable fro 
O Month at each bih iod 
ourly period. i ee 
t hile seasonal variations were observed in oF ae E zi = 
empt was made to correlate them with atmosp ne Ore ae 
rectly, a study by Berg et al. (3) may be compare 3 aac pate 
© PH of venous blood measured in a longitudinal study 
Bua 
Of sti 


a vary ici e injection 
i i e i , was not elicited by t i 
sacl ted” means here that the salivary flow w; pea h al 


Mulants intravenously or by placing a stimulating ma 
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six human beings for one year correlated with a significance above the 
1 per cent level with barometric pressure and air temperature. The cor- 
relations were: 


Barometric Air 

Pressure Temperature 
Human venous blood..... id 47 
Canine venous blood...... 69 45 


The relationship between air temperature and pH was marked only at 
higher temperatures. Bearing more directly upon the problem is the 
preliminary study by Wenger (58) on 180 Air Forces cadets over a four- 
month period. He obtained a correlation of +.21 between salivary pH 
and air temperature, and +.06 between salivary pH and barometric 
pressure when the relationship between barometric pressure and air 
temperature was partialed out. 

Insofar as there is a positive relationship between salivary output 
and pH, the effect of seasonal changes on the former is pertinent to the 
review. An earlier study by Wenger (57) on 51 children and again on 23 
subjects (57) reported greater salivary output in the summer than in the 
winter; however, the différences were not statistically significant (G 
values reported were 1.40 and 0.97, respectively). Wainwright and 
Becks’s study (55) also furnishes evidence on this point. They investi- 
gated rate of flow of saliva in 50 subjects over a period of three years. 
There were no seasonal changes found. From these studies it can be 
concluded that there is probably only insignificant seasonal variation 
in salivary pH except at higher temperatures, where changes can be ex- 
pected due to the physicochemical relationships between temperature 
and pH. 

DIURNAL VARIATIONS 

Henderson and Millet (27) state that saliva is most acid in the morn- 
ing upon arising, begins to approach neutrality immediately, rises tO 
alkalinity after breakfast, drops to acidity afterwards, rises again after 
ingestion of the noon meal, following which there is another drop. The 
determinations were done colorimetrically using the expectorated saliva 
of 13 subjects who were tested during the course of a whole day, am 
numerous others who were tested for half-days during a period of 1 
days. McClelland (36) previously found somewhat the same tupe 
diurnal variation in four subjects tested on four days, although sk 
absolute values differ from those of Henderson and Millet (27). ee 
ing expectorated saliva colorimetrically, he found the lowest pH a 
occur after arising, followed by a gradual increase reaching its peak Jv 


after lunch, which was followed by a decline of the pH values. Smith 


eS 


—— 
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(47), who employed a quinhydrone electrode on an unspecified number 
of subjects, obtained data similar to those of Henderson and Millet (27). 
The lowest PH was recorded in the morning; this was followed by a rise 
Teaching its maximum about four hours after breakfast and then the pH 
dropped again.® Eisenbrandt (19) examined 276 specimens of five sub- 
Jects electrometrically and found that the lowest pH occurred in the 
Morning, followed by an increased pH at 11 A.M. and a peak at 5 P.M. 

rossman and Brickman (25) studied three groups which were differ- 
entiated on the basis of diurnal and nocturnal activity. Group 1, active 
at night, had a diurnal pH of 6.7 and a nocturnal pH of 6.7. Group 2, 
which had eight hours of sleep at night, had a diurnal pH of 6.7 and a 
nocturnal pH of 6.1. Group 3, consisting of ambulant and bed patients, 
hada diurnal pH of 6.3 and a nocturnal pH of 6.1. The saliva consisted 
of mixed expectorated specimens, and the pH was determined with a 
quinhydrone electrode. In contrast to these studies, Schmidt-Nielsen 
(46) using his technique which has been described previously, examined 
the Parotid saliva of five subjects four times daily and the saliva of 
two Subjects seven times daily at regular intervals during the 24- 
Our period and found no diurnal or nocturnal variations in the pH 
of the saliva, However, he did find fluctuations in the pH of sub- 
Maxillary saliva, Wenger (58), in his study of 180 Air Forces cadets, 
obtained an 7 of +.19 between time of day and salivary pH. Ina 
More recent study, Wenger, Furchtgott, and Voas (59) found that with 

9 Subjects whose salivary pH was measured at 10 A.M. and again 
at 2 Pm., the difference between the means was insignificant (C.R. =.5) 
and that the two measurements correlated with an r of +.69. No 
attempt was made to control the subjects’ usual eating habits, but 
Subjects were instructed to refrain from eating for two hours prior to 
Measurement, and presumably most of the measurements were ob- 
tained after the ingestion of the morning and the noon meals, re- 


SPectively, 

Although these results are not entirely consistent, it would seem pair 
When diurnal variations in salivary pH are found, the “a HS aE se 
sPecifically related to the time of day but, rather, to physical mse ? 

d to the ingestion of food, both of which may increase pH temporarily. 


DIET 


ae apparently has no effect upon salivary pH. 
mach increases salivary flow. 


Lash in the sto fia iar 

Q Ey (34) found that the presence of food in 7102) this finding 

nes With the relationship besien rate of flow and pH (see pp. 201 ) 
account for the peaks in the above studies. 


Smith (47) fed an 
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. . . . . h in 

specified number of subjects a high protein diet, a Se E 

NaHCO, and sodium citrate, and a high carbohydrate diet. eer 
vary pH of the subjects was independent of the diet fed, in contra 


i nd 
the urinary pH, which was affected by the diets. Clark et al. (16) fou 
that the acid-base balance of t i 


the quantity of acid or base 
saliva. Schmidt-Nielsen (46), 


ingestion of a meal, found that 
the meal. 


i he 
measuring salivary pH soon after oe 
it was independent of the character 


CHEMICAL STIMULANTS IN THE ORAL Cavity 


strated in animal and human subjects by Popow and Kudrjawzew Moe 
Bienka and Sczepansky (5), Bienka (6), Krassusky et al. (33), and he 
sor and Korchin (60). These latter authors, however, state that a 
salivary pH remained directly proportional to the rate of flow of ia 
and thus the PH of the stimulating substance may have only an E. 
effect on salivary pH by controlling salivary flow which, as will be 

scribed later, bears a direct relationship to salivary pH. 


Jaw MOVEMENTS 


Many investigators have noted that jaw movements increase salig 
vary pH. McClelland (36), who used colorimetric measures of expecto 
i i se of pH after Movements of the an 
g produce a similar rise. Schmidt-Nielse 
m 5.62 to 6.68 PH units after coughing: 
Carl Iso found an increas 
ments, 


. . . -A S 
1 rchin (60), working with parotid glands, 
found that the jaw movement, regardless 1 

j increased rate of fl 


Sneezing, 
(46) 


| 
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RATE OF SALIVARY FLOW 

A wd indicated above Winsor and Korchin (60), working with 
OF flowy en aged 13-23, found a direct relationship between rate 
feud an salivary pH. Determining the pH electrometrically, they 
an increased rate of secretion of the parotid gland is paralleled 

y an increased salivary pH. Conversely, a decreased rate of parotid 
Secretion also produces a more acid saliva. Wenger (58) also obtained 
à positive correlation (r of +.44) between salivary pH and output in 
his study of 488 aviation students, and for 201 Operational Fatigue pa- 
tients, an r of +.30 was obtained. All pH determinations in this study 
Were by means of nitrazene paper indicators. 

T hese results agree with the observations that, in acidosis (4) and 
fatigue (1), when the blood lactate is high and there is an interchange 
between this substance and the gland bicarbonate, the rate of secretion 
1s low and the PH is also decreased. 

The above results are at variance, however, with those obtained on 
Subhuman subjects. Brassfield (8) found that the secretory rate in dogs 
18 inversely proportional to pH. Increasing the cellular acidity of the 
gland inhibits the destruction of acetylcholine, resulting in an increased 
Secretion. The effect is similar to observations in other cholinergic sys- 
tems, according to Brassfield, who further states that “variations in base 
With variations in rate of secretion, the type of metabolism within the 
Bland, are all important factors in determining the reactions of saliva’ 
(P. 48). The work of Bienka (5), Bienka and Sczepansky (6), and Bronk | 
and Gesell (13) agrees with that of Brassfield—i.e., that pH is inversely 
Proportional to rate of flow. Kesztyiis and Martin (30) also report that 
increased -secretion is accompanied by a decreased content of Na a 
therefore of total base, which means that the pH will be ART re 
rove Studies were conducted primarily on the submaxillary glands o 

s. 

discrepancies be- 


Two i elves for the 
possible reasons present thems 1 
tween the human studies an those on other animals. The first is that 


a Studies of nonhuman animals elicited saliva by artificial means ce 
which may produce different results. n 
he composition of saliva after 


btained by the use of an 


ace ye ettical current, etc.) 
Dilog ave! (2) has demonstrated that a : 
electrical stimulation is different from that 0 
i current. ; i 
' Furthermore, the studies on human subjects baie cue 
lata Saliva” or secretions of the parotids only, wat p SA 
th 2 Were obtained from the submaxillary glands. e ee 
pairs, may be due to the differential activity of these glands uj 
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stimulation. Stavraky (53), for example, has shown that the two pan 
react differently to adrenaline following the previous administratio ; 
pilocarpine; and it is even more appropriate to note the results 7 
Holzléhner and Airapetianz (38), who found that sympathetic stimu a- 
tion of the submaxillary glands in dogs produced an increase in secre- 
tion. This is in contrast to the parotids, where sympathetic stimulation 
results in an inhibition of salivary flow. The above findings, taken in 
conjunction with the work of Kesztyüs and Martin (31) (who report a 
lower pH for sympathetically than for parasympathetically stimulated 
submaxillary saliva in dogs), give a plausible explanation for the ap- 
parent contradictions between the human and other animal studies as 
regards the relationship between rate of flow and pH. The direct re- 
lationship between rate of flow and pH observed in human subjects 15 
probably due to an increased pH with parasympathetic stimulation of 
the parotids, which also produces an increased rate of flow. The inverse 
relationship between rate of flow and PH in dogs is due to sympathetic 
stimulation of the submaxillary glands, which raises the rate of flow 
while at the same time it lowers the pH. From the available data it 
would appear, therefore, that the relationship between rate of flow and 
salivary pH is an indirect one, expressing mainly the increased pH re- 
sulting from parasympathetic stimulation, which in the case of the parot- 
ids or mixed saliva is also associated with increased rate of flow. 


pH oF THE BLOOD AND OTHER Bopy FLUIDS 

Hugh and Marenczi (29), Gregersen and Ingalls (24), and DeBeer 
and Wilson (18) found a rise in salivary pH in animals following a slow 
or moderate intravenous injection of hydrochloric acid. However, ae 
cording to Benetate and Oprisiu (4), when the concentration of acid iS 
increased, or in acidosis, or after exercise, the pH of saliva follows that of 


blood, i.e., it drops. Leung (35) also reported that the pH of human sa- 
liva decreases under a lowered oxy. 


d gen tension, and similar results were 
previously reported by Starr (50). 


Brassfield and Hong (11) found no change in either flow or pH after 
intravenous injections of lactic and h 


carbonate and sodium bicarbonate decreased the flow and increased the 
pH of dogs’ submaxillary saliva, and ammonium hydroxide and am- 
monium carbonate increased the flow and decreased pH, according tO 
Krassusky et al. (33) and Brassfield e 


: tal. (10). The latter authors relate 
the apparently contradictory results obta 


: a 3 ined with the ammonium 
compounds to their anti-cholinesterase activity. Previously, Brassfiel 
and Hands (9) reported the same conclusions, They also noted that 


ydrochloric acids, while sodium 
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procedures which caused a greater pH increase in blood than in saliva 
also decreased the salivary flow, while in those cases in which there was 
a sharper rise in the salivary than in the blood pH, the rate of salivary 
flow was increased. Overventilation, for example, produced an increase 
in both blood and salivary pH, with a lesser increase in the former 
and an accompanying increased salivary flow. Again, in 1945, Brass- 
field (8) described some experiments in which he stimulated the sub- 
maxillary glands of dogs continuously with pilocarpine and confirmed 
his earlier findings. He says of this work: “The lowering of the CO% 
tension of the blood increases the CO: gradient between the gland 
cell and the blood, thereby providing a means for rapidly decreasing the 
CO; tension of saliva and the increasing salivary pH. Since the change in 
salivary pH is much smaller than the pH change in the arterial blood, 
it is obvious that some other factor is also involved in determining the 
salivary pH” (p. 47). The other factors, according to Brassfield, are the 
rate of secretion and the type of metabolism in the gland. ; 

Although this evidence may appear to vitiate the hypothesis that 
salivary pH does not follow blood pH, actually it does not do so, for the 
typical finding has been that salivary pH and blood pH do not parallel 
one another until drastic changes have been made in the blood pH. Ap- 
Parently, a restatement of the position is necessary. Salivary pH will 
follow blood pH only when extensive or long-sustained changes occur in 
the blood. With lesser or phasic changes, salivary pH may even shift in 
the opposite direction, depending upon other effects of the particular 
Substance eliciting the change. 


FATIGUE 


Since Starr (51) reported a lowering of pH in subjects whose | 
level was seemingly lowered, a number of experimenters have eee e 
similar findings. Henderson and Millet (27) recorded a drop of pH in 
ne fatigued subject; and Baker and Eye (1), measuring pH electro- 
metrically in four subjects, also noted a drop during rest after ee 
Winsor and Korchin (60) tested several subjects electrometrically an 
found a drop in pH after exercise, and Nekrasov and Khranilova (39) 
also reported similar results. These data are in accord with the expers 
ments on HCl injections and the expectations with regard to acidosis. 


OTHER PHYSIOLOGICAL MEASURES 


: T b- 

j Korchin and Winsor (32) tested the rate 5 aay D a 
ect = i elated to , age, 

S aged 12-49 and found that it was not r eae eee ato 


Fate, or systolic or diastolic blood pressure. 


204 J. C. GILCHRIST AND ERNEST FURCHTGOTT 


found a direct relationship between rate of flow and pH, it might be in- 
ferred that these factors are not related to the pH of saliva. Deakins 
et al. (17) also found no correlation between rate of flow and the age of 
their subjects. Wenger (58) found that, for 488 aviation students, sali- 
vary pH had no correlation greater than .15 with any of 24 other physio- 
logical measures except salivary output; however, in a similar study © 
201 Operational Fatigue patients, Wenger (58) found correlations of .28 
with palmar conductance, —.20 with sublingual temperature, and —.2 
with Oz consumption. In a factor analysis of this latter study, salivary 
pH showed the highest correlation (.48) with a factor expressing the 
autonomic nervous system. 


“ORGANIC” DYSFUNCTION 


Stengel (53) determined colorimetrically the pH of saliva in patients 
with different gastric disorders and found that the pH was not signifi- 
cantly different in subjects with gastric hyper- or hypoacidity- Reindel 
(42) tested the pH of 50 subjects colorimetrically. In 88 per cent of the 
cases a “normal” gastric acidity was accompanied by a unormal” sali- 
vary pH. Of 22 cases of hypoacidity, 77 per cent exhibited a decreased 
salivary pH. In the group with hyperacidity, 73 per cent had an in- 
creased salivary pH. This would indicate an inverse relationship be- 
tween salivary and gastric acidity in patients with gastric disorders; 
however, Wenger (58) found that the salivary pH of 21 peptic ulcer 
patients did not vary significantly from a group of 488 aviation ca! ets. 

Mayr (37) found that the salivary pH of 25 psoriasis patients ranged 
between 6.9 and 8.4, with most of the determinations on the alkaline 
side, while the range for eczema patients was 6.3 to 7.4, with most of the 
subjects approaching normality. Wenger (58) found no significant de- 
viations in salivary pH in 16 asthma patients. 


BEHAVIOR 


Among the earliest studies of the changes of salivary pH with be- 
havior was Starr's (51) investigation of four subjects under the influence 
of emotional stimuli. Secreted saliva tended to become more alkaline 
during emotional behavior, with an average increase of about 0.4 P’ 
In the same report he notes that 228 normal subjects had a mean sali- 
vary pH of 6.8, while 10 ‘‘hyperexcitable psychopathic” stammerers ha 
a mean salivary pH of 7.7. Starr relates this finding to the increas? 
depth and rate of breathing, since 200 specimens from 58 “sub-breath- 
ing” stammerers showed a mean pH of 6.0. Hafford (26), who par E: 
electric pH meter, failed to corroborate Starr’s findings. She foun 


“> 
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significant difference between the acidity of 19 stutterers and normals. 
The discrepancy in her results and Starr’s might have been due to her 
use of more rigidly controlled experimental conditions and a more pre- 
cise measuring device. 

Rich (44) correlated the salivary pH obtained electrometrically 
from 39 undergraduate students, with personality ratings made by five 
of their fraternity brothers, and the salivary pH of 18 graduate students, 
with personality ratings made by each other and by two of their in- 
structors. The correlations were: 


Good 
Naturedness Perseverance Leadership Aggressiveness Excitability 
39 Undergraduates .03 .07 —.09 -09 28 
18 Graduates .09 .24 -10 ool 45 


Rich concludes, with Starr, that the more alkaline is the saliva, the more 
excitable is the individual. Wenger (58), however, found no significant 
correlation between salivary pH and the 13 personality factors of the 
Guilford and the Guilford-Martin scales. His samples of 325 and 197 
aviation cadets were rather highly selected and do not preclude that 
sigificant relationships may exist in an unselected sample. 

Winsor and Korchin (60), in a carefully controlled study with an 
electric pH meter, found that anxiety, fear, and states of depression are 
accompanied by a decreased salivary pH, and this change is directly 
related to salivary flow. Since the rate of secretion is easier to deter- 
mine than acidity, they suggest that the former is a more useful indi- 
cator of atitonomic balance. Wenger (58), in a study of 225 Operational 
Fatigue patients, in which pH measurements were taken with nitrazene 
paper, obtained a difference (C.R., 2.50) between the salivary pH of 
Operational Fatigue patients and a group of 488 aviation cadets. The 
patients had the more acid saliva. Their mean value was 7.1, while 
that of the cadets was 7.2. Further, a group of 98 patients classified as 
Mixed Psychoneurotics and Anxiety Neurosis demonstrated a mean of 
6.9 and also differed significantly from the cadet control group. In a 
later study, Wenger, Furchtgott, and Voas (59), using a glass electrode 
pH meter, found that a group of 43 ambulatory hospitalized patients 
from a psychoneurotic ward had a mean salivary pH of 6.61, while a 
control group of 69 college students had a mean salivary pH of 6.45. 
The C.R. of 1.9 approaches significance at the .05 level. The mean pH 
for nine patient with diagnosis of Mixed or Severe Psychoneurosts was 
6.61, for seven patients with diagnosis of Anxiety Neurosis it also was 
6.61, for seven patients with diagnosis of Hysteria it was 6.62, for nine 
Patients diagnosed as Psychopathic Personality it was 6.86, and for a 
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group of 11 miscellaneous cases consisting of epileptics, schizophrenics, 
and other psychotics it was 6.40. It should also be pointed out that of 32 
patients listed above in the first four categories, 23 had salivary pH’s 
which were 1 S.D. above or below the mean of the control group. 

Wittkower and Pilz (61) examined 27 persons under hypnosis a 
16 in the waking state and found that the various affective states in 
creased or decreased secretion, depending on the individual rather than 
on the conditions of the stimulating situation. The kind of emotional 
state (fear, joy, disgust, etc-) had no specific influence on the pH changes 
produced. The determinations were colorimetric. 

From the studies of this section it may be seen that some experiment- 
ers report a positive correlation between pH and excitability or dis- 
turbed states, others report a negative correlation, and still others find 
no consistent relationship. No more definite conclusions may be drawn 


at this time. 
SUMMARY AND CONCLUSIONS 


The recent literature on salivary pH has been reviewed because of 
the value that the measure may have as an indicator of (a) autonomic 
functions, (b) acid-base balance of the fluid matrix, and (c) certain overt 
behavior patterns. 

It was found that the pH of mixed, unstimulated human saliva is 
between 6.44 and 6.85, with the different glands making different con- 
tributions to those values. 

The following conclusions concerning methodology were reached: 


1. The most adequate measuring device is the glass electrode pH meter’ 
although for some large groups of subjects, colorimetric techniques do not 
seon to displace the mean values significantly from those obtained electrometri- 
cally. 

2. Prevention of CO; loss from collected saliva does not seem to be as im- 
portant a factor as was previously believed, providing the salivary pH is meas- 
ured within five minutes after collection. Toluene is relatively ineffective in 
preventing CO; loss. 


The following conclusions were reached in regard to the effect of the 
experimental conditions: 


1. It is necessary to control or correct for the effects of: 
a) seasonal variations and particularly air temperature at the relatively 
high or low ranges, 
b) diurnal activity cycles, 
c) the sporadic occurrence of exercise, and 
d) the time interval since last ingestion of food. ; 
2. Dietary differences have no apparent effect upon salivary pH. 


3, When chemical substances are placed in the oral cavity to stimulate | 
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the flow of sali i 
iva, the resulting pH isa i 

i we Paa a gp pparently inversely related to the pH 

- Saliva collected unde iti iring j 

S r conditions requiring jaw movements results in 

E of ane salivary glands by intravenous injection of autonomic 
ystem stimulants or electric curre: i i 

a y / ti nt may produce 

ects, depending upon the stimulating agent used and the er 


from which the saliva is collected. 
The following conclusions were reached regarding the relationships 


among salivary pH and other physiological variables: 

E Ba Ta ied and parotid human saliva, salivary pH is directly proportional 

= e of flow. There is some evidence to the effect that there may be differ- 
ces in this respect between glands and/or species. 

wo Results from subhuman animal experiments indicate that salivary pH 

td ot reflect the acid-base balance of the blood unless great and/or prolonged 

he ges occur in the blood. Contraindicating this conclusion is the fact that in 
igue and during exercise salivary pH decreases as the total blood acid in- 


creases, 
tke 3. Salivary pH is not related to the age and height of the subject and with 
bees jar aus of salivary output yields only small correlations with any one of 
= e 24 other physiological measures. It does, however, correlate highly (+.48) 
th Wenger's factor representing the autonomic nervous system. p 
een salivary pH and 


eget There are some indications of a relationship betw 
ric acidity as well as certain skin disorders, but the data are inconclusive. 


b The following conclusions were reached regarding the relationships 
tween salivary pH and behavioral variables: 
Operational Fatigue 


ja 1. Salivary pH differs among normal control groups, UP l 
tients, and several groups of psychoneurotic patients. This and other evi- 
ence points to an “alkalinity-excitability” hypothesis, but the data are not 

ntal conditions are 


conclusi 7 oe en 
ne Slisive, and more precise delineations of the experimen’ , 
cessary if salivary pH is to be a useful index of various behavioral states. 
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RESEARCH WITH THE WECHSLER-BELLEVUE 
TEST: 1945-1950! 


ALBERT I. RABIN anp WILSON H. GUERTIN 
Michigan State College 


Since the 1945 review (111) of work done with the Wechsler-Bellevue 
test and since its supplementation (136), a vast number of studies have 
been reported in the literature. Some of them are of major significance, 
while others have “nibbled” at various problems using the test as one 
of their main instruments. These past six years have seen a veritable 
flood of published material with numerous, frequently contradictory 
conclusions regarding the test itself and regarding its use in health and 
disease. Partial reviews and summaries concerned with its application 
to specific problems such as the study of personality (1), old age (95), 
and scatter (100) have appeared. However, no over-all review and stock- 
taking account of the whole gamut of applications of the Wechsler- 
Bellevue test has been undertaken. It is the purpose of the present re- 
view to give a general summary of recent research with the W-B? test. 
An effort has been made to cover the literature and investigations in 
which the test figures prominently. Our concern is with the original 
scale and not with other forms that have been published subsequently. 

Our attempt will, in many instances, question the fruitfulness of 
the research and the conclusiveness of the findings. We hope that this 
critical examination will help prevent duplication and repetition of ex- 
Perimentation in certain barren and overworked fields and that it will 
Point out some worth-while areas of investigation. 

The first part of the present review will deal with the W-B (Wechsler- 
Bellevue) as a test of general intelligence, for which purpose it was 
originally designed. Test modifications, validation, and shorter forms 
will be discussed under this general heading. The second part covers 
Studies of scatter and subtest patterning in which the main concern 1s 
the diagnosis of various and sundry emotional, psychiatric, and neuro- 


logical conditions, 


* Through Se i 
ptember, 1950. y btests will 
a ? In addition to the Wechsler-Bellevue abbreviation, T ids ie D S, and v 
f 4 le , 0,4, D, 
Ppear in abbreviated form throughout the paper. These thmetic, Digits, Similari- 


Stand for ti . hension, Ari 
ta r the verbal subtests: e ae, combinations PA, PC, OA, BD, and 


re Arrangement, Picture Completion, 


` and Vocabulary, respectively. The 
VS, and PS stand for Full Scale, 
1 


bi Correspond to the following subtests: Pictu 
ic Assembly, Block Design, and Digit Symbol. FS, 
al Scale, and Performance Scale, respectively, zi 
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THE WECHSLER-BELLEVUE AS A TEST OF GENERAL INTELLIGENCE 
Studies of Reliability 


To date, the number of studies dealing with the reliability of the 
W-B as a psychometric instrument is rather limited. Many investiga- 
tions deal with retest findings after therapeutic intervention. This 
material logically belongs to the second part of the present review, 
dealing with diagnostic problems in psychiatric populations. 

Normal subjects. The study by Derner, Aborn, and Canter (2) is the 
only one dealing with the reliability of the W-B in normal subjects. 


They administered the test to 158 normals distributed over a fairly wide - 


intelligence range. Sixty subjects were retested one week after the 
original testing, 60, four weeks later, and the remaining 38, after a 
period of six months. The mean IQ's as well as mean subtest scores 
clearly showed practice effects upon retest. The differences were TC 
ported to be statistically significant. The practice effect is lessened as 
the period between tests is lengthened. Coefficients of correlation for 
the combined groups range from .62 to .88 for the subtests, an 
the highest coefficient, .90, was reported for the Full Scale. The time 
subtests and those subtests involving simple learning showed the great- 
est practice effects. The authors conclude that, “particularly the Fu 
Scale, can be considered diagnostically dependable with normal sub- 
jects” (2, p- 178). 

Psychiatric subjectis. A similar study reporting retest findings with 
53 psychiatric patients was reported by Hamister (61). Thirty-three o 
the patients were re-examined after an interval of one week, while the 
remaining 20 were retested after one month. The mean IQ increase for 
the entire group was 10.25 (statistically significant). No statistically 
significant differences were obtained between the 1Q’s of the group re- 
tested at the end of one week as compared with the group re-examine 
at the end of one month. The test-retest correlations of the various 
subtests ranged from the .50’s to the .90’s. A different approach, i.e» 
testing the split-half reliabilities of W-B subtests, was reported by Gil- 
hooly (52). Only four subtests (T, C, S, and V) were studied by means © 
results obtained from 122 neuropsychiatric patients. The reliability 
coefficients for the subtests were reported as follows: Information V/s 
19; Comprehension (C), .56; Similarities (S), .77; and Vocabulary (V): 
94, The values reported in this study are similar to those reporte an 
the retest studies discussed above (2, 61). 

Summary. Thus far, only one study concerning the reliability of the w-B 
with normals is available in the literature. Studies utilizing psychiatric subjects 
are too inconclusive because of the constantly changing condition of the pa 
On the whole, the Full Scale W-B proved to be a reliable intelligence? 


ients. ERS A 5 
3 The reliability of individual subtests varies considerably. Practice 


scale. 
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effects upon retest have been definitely demonstrated. It has also been shown 
that the effects of practice depend upon recency of the re-examination. 

Correlation with Other Tests 


Wechsler-Bellevue IT. Gibby (49) found good agreement between 
Forms I and II of the W-B with a group of 32 neurotics. The correla- 


tion between the FS's was .87. The tests were not wholly comparable, _ 


however, since comparisons of subtests revealed differences. Compre- 
hension measures something quite different on the two forms as shown 
by the low correlation of .20 between the subtests. Picture Arrange- 
ment was next lowest, with a correlation of .49, while high correlations 
of .87 were obtained for PC and BD. A recent study by Hays (63) is 
concerned with the agreement in patterning of the mental defective on 
the two forms of the W-B. He found that there are differences in four 
subtests which were significant at the 1 per cent level of confidence. He 
did not present correlations as Gibby did, but he found significantly 
different means for A, V, PA, and OA weighted scores on the two forms. 
Wechsler’s profile for defectives was best supported by the W-B Form Te 
These studies urge caution in interchanging tests in research studies 
where something more than an aggregate measure of intelligence is re- 
quired. It would seem particularly important to perform further inves- 
tigations of profile patterning on the two tests for the various psychi- 
atric groups, as Hays has done for mental defectives. ` : ese 
Stanford-Binet. Gothberg (56) found the W-B to yield IQ's about — 
15 points higher than the 1917 revision of the Stanford-Binet (S-B). 
orrelations between the S-B and the three W-B scales ranged from 
-73 to .89 with a group of dull-normal subjects. Superior adolescents 
were studied by Goldfarb (54) with the 1937 S-B. He found Form L 
Yielded IQ scores about five points higher than the W-B. Correlations 
Were .80, .67, and .86 with the VS, PS, and FS, respectively. Sartain 
(121) also found the 1937 S-B to be significantly higher than the W-B. 
Correlations of the W-B FS, Otis S-A, S-B, and ACE with grade-point 
‘Verages failed to reveal significant differences. Guertin (57) found the 
-B FS to give scores approximately five IQ points higher than the 


‘rie S-B. Subjects were 15 to 22 years old and of high gr ee 
o dull- i i h (85) used a similar population ex- 
normal intelligence. Kutash ( ahs found the W-B FS was 11 


cept that man j were older. 

Points higher denice S-B, but he did not control age. He con- 
cluded that the magnitude of the differences between the tests was 
‘argely a function of this uncontrolled variable. This is hardly surpris- 
ing, since Wechsler’s standardization procedure makes this ru in- 
cVitable. Reported correlations are attenuated by the uncontrolle age 
actor and, hence, are of little meaning. Stacey and Levin (32) ma c 
2 comprehensive report of a comparison of S-B and W-B scores for relia 
8roups of defectives, Correlations are attenuated by a somewhat limite 
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range of talent. The brighter subjects had slightly lower W-B than 
S-B IQ's, while the duller ones had higher W-B IQ's. Tagiuri (133) 
made a comparison of S-B and W-B vocabularies, but the paper was 
not seen by the authors. 

Integrating these studies, we see that the W-B gives somewhat 
higher IQ’s than the 1937 S-B in the lower portion of the intelligence 
range, but lower IQ's in the upper range. The 1917 S-B is probably still 
lower than the 1937 revision throughout the whole intelligence range. 

Other intelligence tests. Altus (7), in his comparison of the Army 
Wechsler Form B and the W-B, concludes that the latter is slightly 
more valid. This conclusion seems to be based upon the slight differ- 
ence between the biserial correlations between acceptance-rejection and 
IQ's at an Army training center. These were .57 for the W-B and 55 
for the Army form. Following Wechsler’s point-scoring method, 
Lindner and Gurvitz (94) restandardized the Revised Beta Examina- 
tion. The correlation between their revision of the Beta and the w-B 
was .92. In spite of the difference in test content it would appear that 
they measure essentially the same thing, since the correlation coefficient 
is of the order of magnitude of a reliability coefficient. 

The California Test of Mental Maturity (CTMM) was compared 
with the W-B by Clark (20). The mean total IQ's were comparable for 
his 50 veterans. The correlation between IQ's was 81. While these 
tests appeared to be equivalent, a surprisingly large discrepancy was 
found between the two verbal and the two nonverbal IQ's. Hermann 
and Hackman (64) reported the results of testing two samples © 
veterans, one with the W-B and one with the CTMM. The 1Q’s were 
higher for the sample receiving the CTMM, but sampling biases, recog- 
nized by the authors, make conclusions impossible. 

The Kent EGY, and W-B were compared by Wright, MacPhee, and 
Cummings (143). The obtained correlation of .51 is rather meaningless 
because of the extremely restricted range of intelligence. While the mea? 
1Q’s are comparable, the authors were astute enough to study the dis- 
tributions of IQ’s in more detail. They found that while dull normals 
were underestimated, the defectives were overestimated by the EGY. 
The authors concluded that the EGY is not a satisfactory measure © 
intelligence for their population. A short series of items was drawn from 
the EGY for study by Knott and Cannicott (80). The psychiatric popu- 
lation showed a correlation of .86 between the EGY and the W-B. Altus 
(8), also interested in a brief verbal measure of intelligence, selected 13 
items of general information from a larger battery. The correlation © 
his battery of items with the W-B FS (.73) is rather low, but he seeme 
to feel that the general information items could be used as 4 quic 

verbal measure of general intelligence. a 

Wright (144) studied the Shipley-Hartford Retreat Scale over a W! e 
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range of intelligence in a neuropsychiatric population. The correlation 
with the W-B was .77. Further study of this test by Garfeld (41) 
utilized a narrow sample of intelligence, viz., borderline defectives. 
The subjects were not adequately discriminated by the Shipley-Hart- 
ford Scale and the author omits correlational data with the W-B from 
his report. Magaret and Simpson (99) mention incidentally that the 
correlation between the W-B and the Shipley-Hartford was .87 for 25. 
heterogeneous hospitalized cases. French and Hunt (40) compared the 
Navy-Northwestern Successive Matrices with the W-B C-V-S as the 
criterion of intelligence. The low correlations between these two meas- 
ures suggest that the Matrices sample some ability or abilities not meas- 
ured by the C-V-S. 

Miscellaneous instruments. Diamond (31) presents a report of an 
interesting investigation of the vocational guidance value of the W-B 
test. The W-B subtests and various aptitude tests (O'Rourke Survey 
of Vocabulary, Minnesota Spatial Relations, Minnesota Clerical) were 
factor analyzed. The subtests most heavily weighted with the three 
factors are Linguistic: I, C, S; Clerical: DS, D, A; Spatial: PC, OA „BD. 
He concludes that the W-B is a less adequate measure of vocational 
aptitudes than other more conventional tests, but that the information 
from the W-B, when treated in this three-factor frame of reference, is of 
value to the guidance counselor. ee: i 

Buck (17), who devised the ingenious H-T-P projective drawing 
test, compared his quantitative scoring with the W-B as a measure of 
intelligence. He expresses the belief that it may tap aspects of intelli- 
gence not usually sampled by conventional intelligence tests. He ob- 
tained fair correlations with the W-B, but his sample had an excessive 
range of talent. His failure to allow for intellectual deterioration with 
i on. This would tend to attenu- 


increasing a mplicates the comparis i 
sath ai ke the W-B mean IQ too high. 


ate his co ‘i fficients and to ma 
rrelation coefficients an W-E n t i 
sa as the criterion of intelligence in 


loan and Guertin (127) used the W-B itel 
their study of the kee kea value of the H-T-P. The linite d range 
of talent employed—borderlines and high-grade ee e the 
reported correlations difficult to interpret. The ates 4 na S 
H-T-P IQ to be 15 points higher than the W-B oa aae e 

sample, and they question the adequacy of the H-T-P standare 
ature that the W-B is a well- 


Summary. It is rather obvious from the liter eee oat 
accepted smeeatutergt intelligence. Furthermore, he siandien ee 
Well accepted, as demonstrated by the tendency i ot This is some- 
Scores as criteria of intelligence in validating new’ Ut" (111) of checking W-B 
What in contrast to the tendency seen in the early Pa] avo studies: (7; 121) 
oe against other instruments such as the oe ak psychometric tests. 
reviewed here utilize criteria of intelligence tne W-B yet both indicated a 

either study demonstrated the superiority of t i discrepancy between IQ's 
airly high degree of validity for it. Only when the 
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is between the W-B and the S-B, which is based upon an even larger standardiza- 
tion group, would investigators consider the fallibility of the W-B standardiza- 
tion. The psychometrist’s faith seems to be well placed in Wechsler’s standard- 
ization and the test in general. Some question might be raised of the adequacy 
and meaning of standardization results at the low end of the intelligence distri- 
bution. There is evidence (29) that length of institutionalization influences 
performance on this test. Wechsler seems to have used some new admissions 
and some already committed to state institutions, but he does not specify 
the proportion of each. The test should be used for examination of cases similar 
to those used in the standardization sample to assure meaningful classifications 
and profile analyses. 

Research-oriented clinicians should see a lesson to be learned from this re- 
view, namely, the use of a proper range of talent in correlation studies. Many 
studies (40, 41, 121, 127, 143) have shown rather inconclusive results because 
the samples were selected without regard for the distribution of intelligence in 
the whole population. Gothberg (56) is to be particularly commended for her 
recognition of this requirement and her description and comparison of her 
sample with Wechsler’s standardization population. One comparison of test 
results (143) disclosed important information, concealed by an over-all compari- 
son of means, through an analysis of the forms of the two distributions of IQ's- 
This methodological approach indicates the need for more thorough analyses 
of results than is obtained through the use of standard gross statistics. 


Short Forms 


Since the first short form (C-A-S) was introduced by Rabin, many 
other forms have appeared. The results of the earlier investigations © 
short forms were so encouraging that many investigators have published 
since the last review (111). All the modifications using only W-B sub- 
tests are summarized in Table I. McNemar's report (102) is too €X- 
tensive to include in the table and is reviewed briefly in the body of this 
section. ; 

Combinations of W-B subtests. Gurvitz (58) suggests using only two 
subtests, D-PA, which is a rather radical step from point of view of 
brevity. Despite the length of this form and the general feeling about 
the unreliability of D, he found a correlation of .90 with the FS, with 
a large group of subjects. Since this was higher than anticipated, he 
commendably made further investigations with different populations 
and found confirmation of this high correlation. Geil (17) proposes the 
use of a longer form, the C-S-D-BD, on the basis of a FS correlation © 
.97 with a sizable group of unselected prisoners: He felt that this form 
was especially useful in screening out organics and psychotics. In their 
study of various short forms Cohen and Steisel (24) mentioned the 
diagnostic value of Geil’s form but reported that the highest validity 
was obtained for C-A-S. They do not confirm Gurvitz’s findings (50) 
f high alidity for D-PA than for C-A-S, but their N was only 32. 

of higher V . : x 
However, Springer $ report (130) showed a high correlation of .96 for 
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TABLE I 


VALIDITY COEFFICIENTS FoR VARIOUS SHORT FORMS 
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Form Investigator N Population Criterion r 
D-PA* Gurvitz (58) 523 Heterogeneous . WBFS{ .90 
D-PA Patterson (107) 50 Hetero. psychiat. WBFS .8i 
D-PA Cohen & Steisel (24) 32 Superiors WBFS .52 
D-PA Cotzin & Gallagher (26) 154 HGMD &bdrine .WBFS 75 
C-A Cummings et al. (27) 420 Bdrlne WBFS 93 
C-A Patterson (107) 50 Hetero. psychiat. WBFS .85 
CA Hunt et al. (69) 528 Normals NGCTt .58 
C-A Cotzin & Gallagher (26) 154 HGMD&bdrlne ` WBFS 53 
S-PA Hunt et al. (69) 528 Nopmal NGGD i 
C-A-S Springer (130 100 drine ` 
C-A-S sn ao 50 Hetero. psychiat. WBFS ` .89 
C-A-S Cohen & Steisel (24) 32 Superiors WBFS .78 
C-A-S Hunt et al. (69) 528 Normals NGCT .78 
C-A-S Cotzin & Gallagher (26) | 154 HGMD &bdrine WBFS . 59 
C-V-DS Patterson (107) 50 Hetero. psychiat. ‘\WBFS . 

Normals WBFS .90 
C-V-DS Patterson (109) 100 NGCT 72 
C-A-PA Hunt et al. (69) 528 Normals ee ye 
S-D-PA Hunt et al. (69) 528 Normals NG a “fe 
C-S-DS Bay & Berks (11) 200 Court cases WB ae 
C-S-D-BD Geil (47) 250 Random prisoners WBFS 7 
CS-D-BD Cohen & Steisel (24) 32 Superiors = WBFS cH 
C-S-D-BD Patterson (107) 50 Hetero. psychiat. WBFS . i 
C-S-D-BD ` Cotzin & Gallagher (26) 154 HGMD &bdrlne WBFS Se 
V-C-BD-PC Patterson (107) 50 Hetero. psychiat. WBFS a 
V-C-BD-PC Patterson (109) 100 Normals woe H 
I-PC-PA-DS Geil (47) 250 Random prisoners W aT 
I-PC-PA-DS Patterson (107) 50 Hetero. psychiat. wee ny 
I-PC-PA-DS Cotzin & Gallagher (26) 154 HGMD & bdrlne hie te 
V-I-BD-S Kriegman & Hansen (83) 207 — Bdrlne . 


* The letter abbreviations for the Wechsler- 


Bellevue subtests are as follows, in order of appearance 


in the table: D =Digits; PA =Picture Arrangement; C =Comprehension; A =Arithmetic; S =Similarities; 
V =Vocabulary; DS =Digit Symbol; BD =Block Design; PC =Picture Completion and Z =Information. + 


t Wechsler-Bellevue Full Scale. 
+ Navy General Classification Test. 


the C-A-S with 100 cases of suspected low mentality. This coefficient 
€ntails the fallacy of correlating the part with the whole, gso Spinec 
reports the correlation of the C-A-S with the W-B FS minus these mre 
Subtests. The obtained coefficient of .89 was still surprisingly peg 
unt, Klebanoff, and Mensh (69) utilized a criterion other than the 
-B and found for a large group of normals a correlation 7 GCT) 
tween the C-A-S and the Navy General Classification Test E test! ; 
his is a fairly respectable degree of agreement between the two tests. 
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Cummings, MacPhee, and Wright (27) found a correlation of .93 

between their proposed C-A form and the W-B VS for a large number 
of Naval recruits of questionable mental ability. Still another modifica- 
tion was proposed by Bay and Berks (11), the C-S-DS. They found a 
correlation of .93 with the FS for a mixed sample of court cases and 
college students. They felt that this form is valuable not only because 
of its high degree of validity, but also because it retains much of the 
diagnostic value of the FS. Patterson (107) was interested in several 
combinations of subtests proposed by previous investigators (27, 47, 
58, 130). On a group of 50 variously diagnosed subjects he confirmed 
the high correlations of the short forms with the FS found by the 
original investigators. He concluded that vocabulary should be in- 
cluded and proposed the V-C-BD-PC and V-C-DS, which have cor- 
relations with the FS of .96 and .93, respectively. He feels that many 
of the diagnostic features of the W-B are retained in these batteries. 47 
a later study (109) he found very similar degrees of relationship between 
his two suggested short forms and the FS. Patterson concludes that the 
selection of a short form for use with a given subject should depend 
upon the level of intelligence being studied. His V-C-DS proved best 
for superior subjects (109). Cotzin and Gallagher (26) obtained good re- 
sults with the C-S-D-BD, first proposed by Geil (47), when applied to 
mental defectives. This form was found to correlate .84 with the FS, 
while others (27, 58, 107, 130) proved less valuable with this population. 
Kriegman and Hansen (83) studied still another combination of sub- 
tests, V-I-S-BD, and found a correlation of .95 with the FS for a large 
group of borderlines. 

McNemar (102) has evolved a statistical technique for arriving at 
correlations between various combinations of subtests and the FS for 
Wechsler’s standardization data. This economical process made. it 
possible to study many combinations. He reports the ten forms with 
highest correlations with FS for pairs, triads, quartets, and quintets of 
subtests. His correlations are high, but lower than those generally re- 
ported in the literature. He attributes this to the use of too broad a 
range of talent in many studies. However, it is the impression of the 
present reviewers that there was more frequently a restricted range of 
talent operating in the studies surveyed here. His enthusiasm for the 
use of Wechsler’s standardization sample is understandable, since it 
guarantees a proper range of talent, but the use of a nonstandardiza- 
tion type of population is more justifiable if the investigator is com” 
cerned with developing a short form for use with that special type ° 
case, as is so often the need. Cohen (23) reported the application of a 
short form to four different psychiatric groups, but the paper was nO 
available for review. — 

Brief forms using some W-B subtests. Hunt, Klebanoff, and Wiliam 
(69) incorporated the Thurstone modification of the Stanford-Bine 
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Form L vocabulary in an attempt to retain this subtest in a more prac- 
tical form. This study is of special interest since it is the only recent 
one that has employed a criterion other than the W-B FS. Their C-V-S 
showed the highest correlation with their criterion, the Navy General 
Classification Test (NGCT), among all the forms which they have 
studied. Their large sample of normals gave a correlation of .86 be- 
tween the tests. This tendency to find substitutes for W-B subtests in 
the short forms also appears in a recent study by Hunt, French, and 
Mensh (70), in which they propose the possibility of substituting the 
McGill Verbal Situation Test in place of C or S in C-V-S. Williams, 
Hunt, and French (141) present normative data for their C-V-S based 


upon 1,000 subjects. 


Summary. While most of the studies have been chiefly interested in validity 
correlations, the agreements in IQ’s with the FS seem to be at a high level. 
The attention to correlation is pragmatically justifiable since a restandardiza- 
tion or correction for the short form can be made if the relationship to the FS 
warrants it. Necessary corrections or methods of deriving IQ's koe the geek 
forms other than simple prorating have been proposed by some of the investi- 
gators (27, 83, 141). a i 

The correlations cited here are surprisingly high in view of the attene 
conditions that seem to exist. The frequently encountered restricted range o 
talent (small IQ range) and the diminished reliability of psychiatric popula noni 
are the cases in point. On the other hand, conditions are often present which 
tend to raise the coefficients spuriously. Correlating the part with the whole 
(short form vs. FS) tends to raise the coefficient artificially, although only .07 
in Springer’s study (130). Occasionally, combinations of subtests have been 
selected to take advantage of sampling irregularities. This has not been a 
serious error, since large N’s have usually been employed and the ERN 
of results by later investigators with independent samples has ene t k 
original reports. This need to avoid capitalizing on sample irregularities through 
the use of more than one sample was recognized by several of the investigators 
(27, 58, 69, 109). : , 

All studies ( short forms agree in several of their conclusions. It is clear 
that most short forms are sufficiently valid in their measurement of the same 
thing that the W-B measures, to be used with borderlines with considerable 
time economy. The application of short forms to superiors is not so well estab- 
lished, but there is some evidence (24, 109) that the proper combination of sub- 
tests will give meaningful results. It would seem desirable to select the proper 
short form for the intelligence level one is concerned with. Franklin (38) has 
shown that caution must be used in applying short forms to populations other 
than those on which they were standardized. With delinquent Negro boys the 
short form investigated is more than four IQ points lower than the W-B FS 
IQ. Unfortunately no correlations were reported. 

The studies reviewed here often make the point that no short faron fa 
the full diagnostic value of the FS. Some (11, 47, 107) have tried to nE : 
subtests that would provide the most valuable diagnostic clues, but all agre 
that there is no substitute for the FS in a complete case study. 
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The intensive research in this area has been facilitated by the availability 
of routine W-B data. Often one gets the idea that the aim of the study reported 
was to ‘get another publication” rather than to make a systematic contribution. 
' Since so many short forms have been proposed and validity demonstrated, it 
would appear that further research in this area should be confined to systematic 
attacks such as McNemar’s recent contribution (102). However, there still 
seems to be a need for a combination of subtests which will yield valid results on 
a variety of different populations. 


Applications with Special Populations 


Superiors. The application of the W-B to populations other than 
the normal standardization population is a very practical problem. 
Estes (33) points out the difficulties encountered in a scatter analysis 
of the test results of superior adults. The excessively high verbal and 
vocabulary weighted scores obtained by these subjects introduces an 
artifact if scatter is measured from vocabulary. In his study, negative 
vocabulary scatter on PC and DS are regarded as a consequence both 
of using this excessively high vocabulary as a reference point, and the 
ceiling limitations of the subtests. 

Mental defectives. The validity of Wechsler’s mental defective sub- 
test pattern for institutionalized mental defectives was investigate 
and confirmed by Cutts and Sloan (28). Cotzin and Gallagher (26) 
presented mean weighted scores in their article which confirm the 
above investigation. With institutionalized defectives, A is extremely 
low, while OA is highest, and, in line with this, the P 1Q is higher than 
the V IQ. Cutts and-O’Kelley (29) worked on the problem of the effect 

_ of institutionalization on the subtest distribution of defectives. They 
found that the VS was depressed; lowest scores were on I, D, and 4- 
They conclude that their patients with long hospitalization fail to de- 
velop verbal abilities to the same extent as other defectives. i 

_ Aged. Madonick and Solomon (98) were interested in W-B findings 
with the aged. They gave the test to 50 residents of a denominational 
home and a home caring for formerly successful executives and profes- 
sionals. In spite of the fact that their sample appears to be biased in 
the direction of high IQ’s, the authors felt the need to explain the high 
mean IQ’s obtained (V IQ, 117.1, and P IQ, 115.6). They suggest that 
the nature of the test construction or the environment, which was 
stimulating because of a communality of interests, may account for the 
obtained results. A similar study by Chesrow, Wasika, and Reinit4 
(19) utilized only 20 white males. The order of weighted subtest scores 
was very similar to that found by Madonick and Solomon. They also 
found that the vocabulary IQ was usually higher than the FSIQ. The 
V IQ's and P IQ's were comparable. ‘ . 

Minority groups. A comprehensive analysis of the discrimination of 

the subtests at various levels among mentally-subnormal Negroes was 
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made by MacPhee, Wright, and Cummings (104). They found different 
patterns at different intellectual levels, i.e., the subtests contributed dif- 
ferently to the FS score at the different levels. At the low levels, S con- 
tributed most to the obtained FS score, while as the intelligence in- 
creased, all tests came to contribute rather equally. On the basis of 
subtest correlations with the W-B FS they were able to conclude that 
the W-B is a reliable measure for the southern Negro. Franklin (38) 
also found that the subtests, with few exceptions, discriminated effec- 
tively between classifications of intellectual level of delinquent Negro 
boys. 
Hodgson (67) studied the test performance of delinquent Mexican 
boys and found that DS failed to discriminate between borderlines 
and defectives, while S failed to discriminate between normals and dull- 
normals. The order of magnitudes of subtest correlations with the whole 
test was similar to that obtained with native white Americans. Glaser 
(53) investigated the intelligence of Jewish immigrants. Through an 
ingenious control and alternate directions in Yiddish and German, he 
demonstrated the cultural difficulties encountered with Z and PA. 
Digits was harder for the immigrants, probably because of language 
handicap and anxieties, Surprisingly, the V IQ was somewhat higher 
than the P IQ. The thesis is that performance items (PA and PC) can 
Prove to be greater obstacles for the immigrant than verbal items be- 
cause of their cultural loading. ae 

Miscellaneous populations. A unique approach to evaluating in- 
telligence in the blind with the verbal scale of the W-B is seen in `a re- 
port by Levine and Blackburn (87). They studied a large number of 
W-B verbal scales of newly blinded soldiers. Army General Classifica- 
tion Test scores on these men before their blindness occurred show 
them to be a representative sample of soldiers with respect to intelli- 
gence. The correlation between the prior test and the postblindness 
W-B verbal scale was .83. The authors found that, unlike individuals 
who had been blinded for a long time, these cases were significantly 
lower in D. This is attributed to inattention and anxiety. They con- 
clude that as far as their sample is concerned, no impairment of intel- 
lectual function can be observed as a consequence of blindness. 

, Naval recruits, under observation for intellectual deficit, were dis- 
criminated well by intelligence levels, according to a report by Lewinski 
(89). Each of the verbal subtests ‘‘discriminated effectively,” according 
to the author. Schmidt (123) examined the intelligence levels of prison- 
ers with the W-B FS and group tests. While the group tests indicated 


` subnormal intelligence, the W-B contradicted this. Lewinski (93) also 


reported an analysis of W-B results on 1,000 soldiers. While the report 
18 primarily a consideration of vocabulary, Wechsler’s standardization 
receives support since all three scales have similar means (near 100) 
and there is only a very slight correlation between CA and IQ. 
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Summary. The application of the W-B has not been restricted merely to 
the standardization population. Application to special groups has been of 
value when the investigators have taken the differences in subjects into account. 
The internal validation criterion (subtest vs. whole test) has proved a ready 
means of attack on these problems. Investigations utilizing this method 
(38, 67, 89, 104) might serve as the models for validity studies of the W-B 
applied to other special samples. 


Refinements and Critiques 


Order of subtests. According to Wechsler (138) the subtests have 
their items placed in approximate order of difficulty. Practicing clin- 
icians have noticed that some items seem to be misplaced. A paper by 
Rabin, Davis, and Sanderson (112) reports the order of difficulty for 
the items in six subtests, based upon the performance of 300 normals 
and confirmed upon 1,000 psychiatric cases. Some differences from 
Wechsler’s orders of difficulty were found for these populations. Jastak 
(72) has recently reported a similar study with a large group of psy- 
chiatric cases. He demonstrated that differences in the kinds of subjects 
in the sample influence the order of difficulty of the subtests. Some O 
the sex differences in order of difficulty are especially interesting- In 
general, his results are quite at variance with Wechsler’s data, and he 
finds that the orders of difficulty are more similar among his various sub- 
groups than between Wechsler’s orders and any of those for his sub- 
groups or combined subjects. Certain advantages to an even progres- 
sion are mentioned in the paper: (1) economy and ease of administra- 
tion, (2) setting reasonable limits of individual testing, and (3) deriving 
clinically meaningful measures of intratest scatter. 

Sorsby (128) presented a revised order of difficulty for vocabulary 
in connection with a simplified administration procedure. The basal an 
ceiling levels are established on the basis of only three consecutive suc- 
cesses and failures. He found that these middle 60 per cent of the wor A 
were as discriminating as the full range and reduced administration 
and scoring time by about 50 per cent. 

Klugman (79) was interested in the effect of order of subtests on 
digits score. He found that the mean digit score was highest whe? the 
subtest came in the middle of the battery. Since the score was higher 
at the beginning than at the end of the battery, it would seem that 
fatigue is a more important factor in reducing efficiency on digit reca 
than is initial anxiety associated with adjustment to the test situation 
No psychometric advantage to placement in the middle is Cae 
strated by this study, and it is of theoretical interest only. No me t 
where a subtest is placed, it is standardized in that position, 50 tha 
decrement related to subtest order becomes unimportant. 
hor studied the variances under the three conditions ° 
hin the battery, he might have been able to attribute 


any constant 
Had the aut! 
placement wit 


= 


RESEARCH WITH THE WECHSLER-BELLEVUE TEST 223 


greater variance to increased unreliability, which would have practical 
importance. 4 
Administration procedure. Sappenfield (120) recommends the use of 
cardboard cutouts or templates, which lift up and leave the OA pieces 
in their proper positions for administration. Derner and Aborn (30) 
make a similar suggestion, but use a board with inserts for the OA 
Pieces. They are inserted upside down, and a sliding cover prevents 
them from falling out. The board is placed upside down before the sub- 
ject, and the pieces drop on the table in their proper places as the cover 
is slid back. This procedure prevents the subject from seeing the pieces 
before he is ready to begin the assembly task. These procedures would 
have their greatest usefulness with neophytes. d 
Scoring. A practical suggestion by Welsh (139) is the combination 
of time and accuracy.scores in one table. This would reduce computa- 
tional errors in combining the two credits and avoid the possible omis- 
sion of time credit. Rubinstein (119) proposed a new method of ac- 
curately recording BD performance. The procedure is too detailed to 
be adopted by the average clinician but could be useful in complete case 
Studies and in research. : T 
Analysis. Foster (36) pointed out an error inherent in most clinical 
evaluations based upon W-B weighted subtest scores. Since Wechsler s 
weighted scores are based exclusively upon the standardization results 
of the 20-24 year olds, they can not be interpreted directly when ap- 
plied to older age groups. Foster suggests that tables for weighted 
Scores for corresponding age groups be included in the manual in order 
to make meaningful comparisons of subtest weighted scores possible. 
arnett (10) elaborates on this idea and suggests that the tables give 
Some indication of the importance of the deviation of the eo: sopre 
rom the mean score for that CA group. This has been done by this 
. . ae in si its. Such tables 
author in his tables of deviation-scores in sigma un sign 
Should be of considerable value to research workers who are studying 


Scatter and profile analysis. . , 
Gilhooly (80 51) eted the hypothesis that mean ia 
YS. mean score is a negatively accelerated function in ; > av $ ae 
Superior intelligence range. Only a slight ouryimear E 
°und with his group of 122 neuropsychiatric cases. he tee 
ay whole intelligence range was only .25 and was not statistica 
cant, > n = 
ai analyzing vocabulary responses: pote’ na facie evidence 
of ciple that the “right answers” on V are i i ae suggests 
adequate knowledge of the word meaning. He re information re- 
Avenues for further research that might disclose pa 
ating to the nature of verbal performance on this a an quality of the 
Pache (129) found positive correlations betwe 
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responses to S and C and the weighted scores for the subtests. Some cor- 
relation would, of course, be expected since the quality of the response 
contributes to the weighted score. 

A total of 2,000 reports by 50 psychologists were examined by 
Luchins (97). The practices which evoke criticism are many but spe- 
cial emphasis is placed upon the incorrect application of Terman $ 
norms to W-B results. A critique of W-B weighted scores is offered by 
Brown (16). He discusses the “ceiling-floor” effect operating in the 
testing of subjects with very high or very low ability. He points out 
that pattern analysis, scatter, and deterioration measures are inappro- 
priately applied when a subject's ability is beyond the ceiling or floor 
of the test. This is really a discussion of a generally recognized psycho- 
metric principle which is not always observed. It is unfair to imply 
that the ceiling-floor limitations are the fault of a test. The only legiti- 
mate criticism of a test is its narrow range of applicability. In this re- 
spect, it would appear that the W-B provides as wide a range of meas- 
urement as is practical. It can be objected that Wechsler’s norm 
tables include IQ values beyond the desirable limits, which might prove 
misleading to naive testers who believe that the listing of IQ values 15 
sufficient sanction for using them. 


Summary. Some of the suggested modifications in W-B procedure encoun- 
tered in this review appear to make contributions meriting immediate adoption. 
Others appear to be of minor importance and are justifiably omitted from stan Í 
ard procedures. It would seem particularly important to publish tables © 
deviation scores for each CA level for scatter evaluation (10), omit the low tabu- 
lar IQ values in the conversion tables in Wechsler’s tables, and to adopt 4 new 
vocabulary procedure (128). 


Tur WECHSLER-BELLEVUE AS AN AID IN Psycuratric DIAGNOSIS 
Retest Findings after Therapeutic Intervention 


In an earlier section of the present review, some retest studies with 
the W-B have been considered. These were retest studies per se without 
‘the introduction of known modifying factors in the general condition of 
the subjects. The following paragraphs will deal with retest studies 
following fairly radical therapeutic intervention. 


Shock treatments. Kessler's (77) 20 schizophrenic patients were re- 
tested with the W-B following 9-25 electric shock treatments. The 
interval between tests ranged from one to five months. With the excep- 
tion of three cases, all patients showed IQ increases, the mean increas? 
for the group being 10.6. Though increases were noted in all subtes 
statistically significant changes were noted only in PC and C and t A 
three IQ's obtainable with the W-B. High correspondence (95 per ee 
between increases in IQ and psychiatrists’ judgment of improveme 
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was also noted. A less detailed and less well-controlled study by Dubin 
and Thaler (32) reports retest findings on 11 schizophrenics following an 
unspecified number of insulin and electric shock treatments. The in- 
terval between tests ranged between three and 20 weeks, The mean 
increase in IQ's is reported to be 17 points. All but two subtests (4 
and V) showed a statistically significant increase upon retest. How- 
ever, no relationship between IQ increase and psychiatric condition 
Was obtained. A similar conclusion regarding the lack of relationship 
between IQ changes and changes in psychiatric conditions. was reached 
by Rabin (113) in ten electrically treated patients. He also found thata 
rise in IQ is positively correlated with the length of time that elapsed be- 
tween the last treatment and the retest. Patients retested within a week 
following the last treatment showed decrements or very small incre- 
ments in IQ. Those retested from 28-60 days following the last treat- 
ment showed a uniformly high increase in IQ. The results are incon- 
clusive due to a possible high sampling error. Further experimental 
investigation in this area is needed. Fisher (34) employed W-B Forms 
I and II, alternately, with a group of electric-shock-treated ‘ambula- 


tory depressed patients.” Little change occurred in the unimproved 


group, but the improved group showed significant changes in C, S$, DS, 
and the three IQ's. It may be noted that this study has two short- 
comings: (1) The equivalence of the two forms of the W-B may be 
doubted (49), and (2) the possible differential loading of diagnostic 
Categories in the improved and unimproved groups is a factor unac- 
counted for. Carp (18) reported on retest findings in 42 insulin-treated 
Schizophrenics. The mean interval between tests was 73 days. The re- 
test mean IQ was significantly higher than the one obtained during the 
rst testing situation; 76 per cent of the patients showing a gain in IQ, 
9 per cent showed a loss, and the remaining five per cent showed no 
change. The IQ changes were attributed by the author to retesting with 
the Same instrument, rather than to the effects of the therapy. The loss 
an 19 ber cent of the cases, however, remains unexplained. Like Dubin 
and Thaler (32) and Rabin (113), Carp was unable to show any rela- 
tionship between improvement or lack of it, and changes in IQ. Five 
-B subtests were part of a battery used by Luborsky (96) in examining 
2 Psychiatric patients before, during, and after a course of electric 
Shock treatments. The five schizophrenic patients included in the group 
tended to show a drop in subtest weighted scores during the course of 
treatment, Following the final treatment a rise in scores was general. 
© measures of significance were reported. - 

Prefrontal lobotomy. Retest findings on ten patients who underwent 
Prefrontal lobotomy operations were reported by McCullough (101). 
The Patients were examined one week before the operation, and again 
“ight weeks following it. The only statistically significant gains were 
noted on D and PA. Most resistant to change were the V, Z, and S 
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subtests. A single case study (145) reported a loss of 17 IQ points fol- 


lowing the operation. 

Summary. Retest studies following therapeutic intervention raise consider- 
able doubt whether the demonstrated gains in W-B scores and IQ's are due to 
the therapy rather than to practice effects. The study with normals (2) strength- 
ens this doubt. Results regarding correspondence between rise in 1Q level and 
improved psychiatric conditions are equivocal. Effects of recency of treatment 
upon the retest findings bear further investigation. Differential effects of thera- 
peutic intervention upon the several subtest scores have not been clearly estab- 


lished. 
The Problem of “u Scatter” and Its Ramifications 


As was indicated in the earlier review (111), the W-B test gave the 
problem of a scatter a new lease on life and controversy. The results 
obtained with the Binet were negative or inconclusive at best. The 
earlier review discussed a number of attempts to use test patterns in 
diagnosis. At best, group differentiations were attained, but individua 
diagnosis via subtest configuration still remained only a desideratum- 


The Menninger study. At about the time of publication of the last 
review, there appeared a very extensive and intensive study of the use ° 
scatter in differential diagnosis by Rapaport and his collaborators @ 
the Menninger Clinic (114). In more than three hundred pages the W- 
was described, anda detailed presentation of several measures of scatter 
in 271 subjects (19 diagnostic subgroups and one “control” group con- 
sisting of 54 patrolmen) was given. The three main measures of scatter 
used in this project were: 


1. Vocabulary scatter, consisting of differences between the vocabulary score 


and scores on the other subtests. 

2. Mean scatter, consisting of “the difference between any subtest sco 
the average of all the subtest scores” (excepting D and A). 

3. Modified mean scatter, consisting of the differences betwee 
or performance subtest score and the mean of all the other scores © 
respective scales. 


re and 


The task performed by Rapaport and his collaborators is a gigantic ones 
However, as far as the adequacy of experimental design and conclusive” 
ness of findings are concerned, considerable doubt is cast upon this opwe 
by reviewers and other investigators trying to check their results., ree 
summary of the more pertinent criticisms of the Rapaport study, wit 
out reference to extraneous stylistic aspects (15), is as follows: 


1. The “control” group is really not a control group (46). Its inadequacy A 
comparison with pathological groups stems from failure to control s€%, . 
education, cultural and socioeconomic status, etc. Age is probably ieee 
important in this criticism since scores on the W-B, like those on any other 


telligence scale, are subject to variation with the age of the subjects. 
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_ 2. The 19 clinical groups resulting from a breakdown of 217 cases is quite 
inadequate, since the number in each group becomes much too small for proper 


statistical comparison and manipulation (103). 
3. Another criticism, which is also valid in connection with previous scatter 


studies, is that the scatter measures may be rough indicators of differences 
between groups, but are not valid or useful in individual diagnosis (46). 

4. For adequate differential dignosis the whole gamut of psychopathological 
conditions should have been included (84). It would have been especially im- 
portant to include several categories such as organics, psychopaths, and feeble- 
minded, and to differentiate them, respectively, from schizophrenics, neurotics, 
and a variety of deteriorated conditions. 

5. It also seems doubtful whether the use of such statistical techniques 
as the t-test and chi-square on this type of data is justifiable (46). 

6. The intermingling of clinical observations with the data and conclusions 
that are primarily to be drawn from quantification findings is very confusing 
and emphasizes the lack of validity of the results (3, 46). 


ars that the most valuable contribution made in this study by 
the Menninger group lies in the realm of qualitative description of the 
de regarding the possible psycho- 


W-B subtests and in the hypotheses ma 
logical processes involved in these performances. Krugman (84) states 
it well in his review: ‘‘Using the data as a springboard, Rapaport has 
employed a combination of unusual clinical insight, acute analytical 
treatment and profound theoretical reasoning, to synthesize a diag- 
nostic approach...” (p. 285). This statement, probably minus the 
glowing adjectives, summarizes well the nature of the contribution. 
From the viewpoint of quantitative research and experimentation 
this study has failed to produce any clear-cut or conclusive findings con- 
cerning scatter. On the contrary, it has added to the already existing 
Confusion of contradictory findings on various groups which differ in 
age and in control of the several pertinent factors involved. Some of 
the studies quoted in the latter part of the paper will have a further, 
direct bearing upon the methods and conclusions of the Menninger 


Sroup. ame 
Other measures of scatter. Pascal and Zeaman (106) have empirically 
€rived an index of W-B scatter which differs somewhat from previous 
attempts. It is based on differences between three pairs of subtests 


@-C; BD-Ds; te difference between S and BD. 
TDB: W PC andie abao ute “nindex” the application of 


he added resultin comprise an l 
Which shows Setar e between normals and neurotics, and 
~¢tween neurotics and psychotics. Moreover, they conclude that Ro 
index reflects “the progressive seriousness of psychological disturb- 
ances” and that it gives “an estimate of level of ar oaa 
ti Psychological rationale and group, rather than indivi ua En The 
fion are the major criticisms of this and many similar appro ae 

dex relationship to diagnosis may suffer from the same a oa 

another empirically derived “ratio” criticized by Webb ( . 
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Holzberg and Deane (68) have suggested a measure of “intratest 
scatter” instead of the conventional intertest scatter within the W-B 
scales. The scatter of the items within some subtests was reported by 
the authors to distinguish to a significant degree between organics, 
neurotics, and schizophrenics. The “altitude” approach to the meas- 
urement of scatter was suggested recently by Whiteman (140). This 
measure utilizes the top scores of subtests, rather than their mean, as 2° 
reference point for deviation and scatter analysis. Statistically signifi- 
cant differences between normals and schizophrenics were reported as & 
result of the application of this type of scatter. 

Scatter in differential diagnosis. Using Rapaport's data, Wittenborn 
(142) tested several neatly arranged hypotheses which are important 
in profile or scatter diagnosis. The hypotheses may be roughly stated 
as follows: ` 


1, All patients (Rapaport’s) having the same diagnosis have a similar 
W-B test score pattern. 

2. Subtest correlations between pairs‘of patients of the same diagnostic 
group are higher than those between pairs of different diagnosis. 

3. Correlation coefficients between pairs of patients of the same diagnosis 
are higher than coefficients obtained “between pairs of hypothetical patients 
for whom two or three of the subtests have the same rank” (p. 437). 


The method of rank order correlation was used in the investigation 
of each of these hypotheses. The coefficients of correlation (in terms 2 
rho) were so small that they cannot be considered as support for the 
_ hypotheses. The author concludes that for Rapaport’s groups a scatter 
pattern ‘‘is of no greater value as a psychometric supplement to diag- 
nosis than an inspection of the subtests for a few conspicuous instances 
of failure and relative success” (p. 439). 7 
_ In his review of scatter analysis, Mayman (100) was rather opti- 
mistic about its value in differential diagnosis. However, subsequent 
work did not seem to justify entirely this optimism. Patterson (108) 
reported 78 per cent agreement between psychologists’ diagnoses base 
on scatter analysis and that of psychiatric diagnoses is open to severa 
major criticisms. The “blind” diagnoses were not actually blind since 
the majority were seen by the psychologist who diagnosed them; t 
test reports were a factor in establishing the psychiatric diagnoses. 
Moreover, test patterns (scatter) on which the diagnoses were base 
were not reported. A close examination of the actual comparison © 
“agreements” by Garfield (42) shows that the level of time agreement 48 
really much lower than the 78 per cent reported. A study of similar de- 
sign by Teicher and Singer (134) reported 52 per cent agreement D& 
tween scatter and psychiatric diagnosis. Another 8 per cent show 
eement to some extent. Test patterns of 50 neurotics and 50 schizo- 


agr : 
phrenics, rigidly controlled with respect to a number of significant fac- 
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tors (age, sex, education, etc.), were reported by Kogan (82). In this 
study pairs of patients having similar W-B patterning were compared 
With each other, regardless of diagnosis. The author's conclusion is that 
his “investigation does not support the commonly held conception that 
the WB patterns are a useful tool in the differential diagnosis of func- 
tional disorders... ” (p. 44). Similar results, prompting “a note of 
caution,” were also reported by Peixotto (110). Inadequacy of finer 
differentiation within the normal range has also been reported (35). 


Summary. It is quite possible that some of the high correlations between 
psychiatric and W-B diagnoses obtained by different investigators are due to 
the inspectional techniques of the clinician rather than the numerical scatter 
values. One may also agree with the reviewers (1) who state that ‘‘Score-pat- 
terns successfully differentiate groups, but are of comparatively uncertain 
value in the diagnosis of individuals” (p. 108). The efficacy of W-B scatter in 
individual or differential diagnoses has not been demonstrated. Intratest scatter 
(68) and “altitude” (140) as a reference point in scatter may merit further 
Investigation. 


Indices of Deterioration 


A more particular aspect of scatter that has been reported exten- 
sively in the literature is that of deterioration: In the third edition of 
Measurement of Adult Intelligence, Wechsler (138) proposes an index of 
deterioration, which he calls the “Mental Deterioration Index” (MDI). 

Diagnosis of organicity. Levi and his collaborators (86) found this 
method useful in differential diagnosis between psychogenic and organic 
aspects of disorders in the 15 cases described in their clinical study. 
However, these investigators seemed fully aware of the inconclusiveness 
of their findings. They left the following points to be clarified by future 
investigations: 

1. Determination of a critical percentage of loss indicative of definite 


deterioration. : l : 
2. The extent to which psychogenic disorders may simulate organic condi- 


tions, 
3. The extent to which test deterioration is unaccompanied by physical _ 


Symptomatology. 


The test pattern and the application of the MDI to 50 brain-in- 
jured patients were studied by Allen (3, 4). The results shows that the 7 
subtest is most resistant to the effects of brain injury and that the OA 
is one of those most affected. Moreover, the application of the MDI 
disclosed that only 54 per cent of the brain-injured were identified by it 
(using 20 per cent as the “definite” indication). Allen also suggested 
a modified index consisting of the difference between the sums of the 
Weighted scores of two pairs of subtests (I and C minus D and DS). 
His suggestion was that a difference of 5 points or more between these 
Pairs of subtests would be a more definite index of deterioration. 


230 ALBERT I. RABIN AND WILSON H. GUERTIN 


Blake and McCarty (12) compared Allen’s data on the brain-in- 
jured with results from 50 college students. Using the 10 per cent level 
as critical, they discovered that 14 patients and 12 normals were mis- 
diagnosed. Thus, according to Wechsler’s method, 26 per cent of the 
total group of 100 subjects were misdiagnosed. When they applied 
Allen’s modification to the normals, 17 cases, or 34 per cent, were mis- 
diagnosed. The authors admit that all they have shown is some sta- 
tistical significance for the MDI; however, they caution that ‘.- + this 
report is not concerned with the efficiency of this score in differential 
diagnosis” (p. 418). 

Recent work by Kass (76) essentially shows agreement with 
Allen’s (4, 5, 6) findings. He concludes that in two-thirds of his cases 
the MDI failed to detect or confirm cases of brain damage. 

Deterioration versus mental deficiency. Boehm and Sarason (13) chose 
to investigate whether the formula offered by Wechsler is success- 
ful in distinguishing intellectual deterioration from mental deficiency: 
Twenty-two “familial” mental defectives ranging in age from 15-6 
were the subjects of this study. In all instances the neurological ex- 
amination was negative, and feeblemindedness was evident from early 
childhood. The mean deterioration loss was 15 per cent for the entire 
group. Fourteen of the cases showed losses from 22 to 48 per cent. 
The authors, therefore, quite correctly conclude: ‘‘The deterioration 
index ... cannot be considered as a valid tool for distinguishing be- 
tween mental deficiency and deterioration” (p. 358). 

A study by Sloan (125) lends added support to the conclusions 
of Boehm and Sarason (13). This investigation applied Wechsler’s 
MDI to 80 male mental defectives, predominantly of the familial 
variety. Using the 20 per cent criterion, nearly 70 per cent of this popu- 
lation would be considered as deteriorated. However, neither clinica 
nor psychometrically could such a contention be supported. Fortu- 
nately, intelligence test findings were available on 56 cases that had been 
examined during previous years. A re-examination did not produce 
any significant differences. The coefficient resulting from a correlation 
between the magnitude of the difference and the deterioration index was 
positive, but too small to be considered statistically significant. Thus, 
Wechsler’s MDI was shown again to be inadequate in differentiating 
“deterioration” from mental deficiency. 

Age and deterioration. Hunt's analysis (71) of Wechsler’s original 
standardization data, in which the subtest score means of the young, 
nondeteriorated group (ages 20-24) are compared with those of an °, 
group (55-59), showed that only two of the subtests seem to “hold uP 
with age (J and C). Moreover, the author also shows that BD and 
are the most vulnerable subtests. He consequently suggests that 4 
ratio based on these pairs of subtests might be most sensitive an jar 
tinguishing. 
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Copple’s analysis (25) of 1,403 records of a wide age range (20-69) 
awards “some validity” to Wechsler’s MDI. The author feels, how- 
ever, that the use of his conversion table for obtaining a senescent de- 
cline score, based on a multiple regression equation, is preferable. A 
study referred to earlier (19) supports the use of the index in the aged 
and shows a positive correlation with CA. 

Johnson (73) correlated the MDI with CA for sizable groups of 
epileptics and feebleminded. The coefficients of correlation obtained 
were quite high for two epileptic groups (.60 and .46) and quite low 
(.22) for the feebleminded. Yet, the correlation between the length of 
time the patients had had seizures and the MDI is reported to be low 
by the same investigator. Thus, the conclusion one is tempted to draw 
from the first part of the study—that there is a relationship between age 
in epileptics and the MDI, which can probably be attributed to the 
history of seizures—is not supported in the second part. Since there is 
considerable difference in the reported mean ages of the groups, the 
results are difficult to interpret. 

Differentiation between various groups. A comparison between psy- 
choneurosis and schizophrenia was made by Schlosser and Kantor 
(122). Their population of 163 subjects consisted of 56 psychoneurotics, 
65 paranoid schizophrenics, and 42 mixed schizophrenics. They did not 
use all of the subtests in the scale. The “hold” subtests used in the 
ratio were: I, V, PC, and OA. The “don’t hold” subtests were: D, A, 
BD, and DS. A priori, the expectancy would be that the schizophrenic 
group, particularly the nonparanoid, would show a higher loss than the 
psychoneurotics. However, no statistically significant differences were 
obtained between the three groups. It appears that when the deteriora- 
tion’ index is used, psychoneurotics, paranoid, and mixed schizo- 
phrenics show similar levels of loss of efficiency. The inadequacy of I, 
C, and V as indicators of the level of intelligence in the premorbid state 
of patients was pointed out by Rappaport and Webb (115). a 

The MDI was investigated by Rogers (117) with a total of 349 sub- 
jects, subdivided into seven groups, some described in the literature 
and others obtained from counseling and mental hygiene services. The 
findings indicate that normals differ significantly from the clinical 
groups. However, the maladjusted groups do not differ significantly 
from each other when the MDI is used. The index does not seem to 
differentiate adequately between organics and one group pie 
with functional disorder. Results similar to those reported by Blake 


and McCarty (12) were obtained by Rogers (118) when Allen’s index 


(4) was used. A 

Comparison with other measures of deterioration. Gornel a 
(45) studied the relationship between Wechsler : meene Das 
tion and that obtained from the Shipley-Hartfor 5; 1 oon e 
males revealed an agreement of .37 between these 
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Magaret and Simpson (99) report a correlation of only .10 between these 
two indices of deterioration. Furthermore, they failed to find evidence 
for validity of either method of estimating deterioration. The clever 
procedure of correlating psychometric decline over, a period of illness 
with measures of deterioration, and a comparison of the indices with 
psychiatrists’ ratings of deterioration gave negative results. 

Fox and Birren (37) compared Wechsler’s MDI with findings in the 
Babcock-Levy test. The correlation obtained between the two indices 
in 50 senescent normals was not significantly different from zero. The 
need for independent validating criteria was emphasized by them. 


Summary. Wechsler’s original remarks (138), based on empirical results 
and not entirely borne out by his own statistics, set off a wave of studies, the 
results of which are predominantly negative. The original discussion of the 
deterioration index was chiefly in connection with the ‘normal process of deterl- 
oration” due to age. However, many investigators and clinicians did not lose 
time in jumping the gap from old age to organicity. It may well be that the 
reduction of mental functioning due to old age is qualitatively different from 
brain trauma or brain disease. Moreover, does all brain trauma or disease 0 
necessity produce marked deterioration? Are not the foci of pathology and the 
pretraumatic and predisease personalities important factors to be considere 
before all of these cases are tossed into the “organic hopper?” ; 

A more serious indictment of the MDI comes from the studies on familial 
mental deficiency. They raise the question whether the “index” is only char- 
acteristic of old age, or whether it may not be the result of a pattern to be foun 
in a variety of conditions not related to old age. Another difficulty is the in- 
adequacy of the MDI in differentiating “organics” from some other functiona 
groups. Further statistical refinement of the index followed up by its applica- 
tion to a variety of comparable (age, IQ, etc.) clinical populations may pro- 


duce more definitive results concerning its value as a clinical tool in differential - 


diagnosis. 


Effect of Organic Involvement 


An attempt to measure changes in the intellectual functioning due, 
to physiological or somatic variations and due to structural brain insult 
has been made by several investigators who utilized the W-B scales- 
In these instances, the investigations deal with effects noted in the eni 
tire scale or the subtests in it, but not with any specific udeterjoratio” 
index.” : 


Differential diagnosis. One of the studies which falls in the category 
described above was made by a group of investigators at the Bosto! 
Psychopathic Hospital (55). Over a 13-month period, 428 patients were 
examined by means of the W-B scales. Of these, 92'were considered as 
showing “patterns” of brain damage. These judgments were base 
eight subtests of the W-B scale (exclusive of OA, DS, and V). when 
checked by clinical examination (history and a variety of neurologic 


is. 
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tests) 72 per cent of the cases were verified by clinical diagnosis; in. 
10 per cent the diagnosis was inconclusive, and in the remaining 18 per 

cent no clinical evidence of brain damage was obtained, Seventeen per 

cent of 40 hospitalized patients “with no psychological abnormalities 

to suggest brain damage’’ had some abnormal clinical findings. The 

study suggests numerous valuable qualitative observations based on the 

work of Goldstein and his collaborators. However, most of these obser- 

vations are not, strictly speaking, the W-B test. The authors suggest 

such qualitative signs as irritability, mood changes, irregularity in 

speed of performance, stickiness in shifting, circumlocution, slurring, 

and many others as indications of organicity. It may be questioned to` 
what extent these signs overlap with the ‘‘mental examination” on 

which the clinical diagnosis is based at least in part. The inspection of 
the figures of subtest distribution yields a “semiquantitative” conclusion 

that the patients with brain damage “tended to show relatively great 
preservation of ability on comprehension and information items. 

... Considerable loss . . . on D, A, and all the nonverbal items” (55, 

p. 172). This conclusion is based on a general impression rather than on 

detailed statistical analysis and tests of significance. One cannot agree 
that these findings “establish” the W-B as a reliable instrument in the 
diagnosis of brain damage. All that can be said is that some psycholo- 
gists acquainted with clinical signs of organicity may be able to make a 
diagnosis of brain damage while using the W-B test. 

An interesting approach to the diagnosis of cerebral pathology with 
the W-B test was presented by Hewson (65). This worker used as many 
as 13 ratios between various combinations of subtests in a comparison of 
patients with cerebral pathology (concussion cases, cerebral arterio- 
sclerosis, CNS syphilis, etc.) with a variety of psychoneurotics and a 
group of normals. These ratios apparently have been empirically de- 
rived. The author states that the obtained quotients of the normal 
group were distributed between those of the neurotics and the cerebral 
pathology group. However, an examination of whatever meager 
quantitative data are presented does not justify the statement. It is 
also interesting to note that this worker advocates combinations of 
ratios for adequate diagnosis. A great deal of raw data on the 59 neu- 
rotics and 98 cerebral pathology cases are given. In addition, some re- 
sults on normal subjects and on patients having a variety of additional 
diagnoses were presented. The relationship of these data to the efficacy 
of the ratios in diagnosis is not clear. For some of the numerical data 
presented, the indications are that the overlapping between organics, 
Normals, and neurotics is considerable when the combination of the 
several ratios is used. The connection between some of the speculations 
and alleged conclusions and the data presented is very nebulous and 


hardly comprehensible to the present reviewers. ; 
This procedure was also applied by Guttman (59) in comparing 30 
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organics with 30 normals. Sixty per cent of the organics and 17 per cent 
of the normals were diagnosed as organic. The author considers Hew- 
son’s method superior to other types of W-B indices of organicity. d 

Epilepsy and migraine. Lewinski’s studies on epilepsy (92) ani 
migraine (91) may also be included in this section, though the organic 
basis for both of these disorders is far from having been established. 
These two disorders show similar rank ordering of subtests. The rho 
coefficient of correlation between the rank order of subtests in epilepsy 
and migraine is .936—almost unity. The rho when epilepsy is compare 
with neurosis is lower (.718-++.11) but statistically significant. However, 
no significant correlation between normal and organic subtest ranks was 
obtained. The group findings show that performance was particularly 
good on OA, BD, PC, and C. ue 

Single case reports. An interesting speculation regarding organicity 
in test performance was brought forth in Cofer’s study (22) of a case © 
postinfectious encephalopathy in whom definite neurological involve- 
ment was found. The W-B (exclusive of A, DS, and PA) was admin's" 
tered on three occasions with a seven- and a two-week interval. a 
second administration was under hyoscine. Under the effects of the 
drug, the total IQ rose 14 points. The rise in the performance IQ was 
much more marked than was the verbal IQ. A lapse to the previous 
level of performance took place two weeks after the treatment was 
terminated. Though this is a single case, it is reasonable to question 
whether the deficit which may be observed in such cases via test per- 
formance is stable and unidirectional. Possibly other factors than the 
brain damage were operating. , 

Kogan’s case report (81) of a meningo-encephalitic patient indicates 
highest subtest scores on J and A and particular difficulty with C an 
BC. Thinking, as a result of qualitative findings from the W-B an 
other tests, was considered to be extremely “concrete.” These results 
are fairly consistent with Cofer’s findings (22) regarding the rise in the 
performance tests under hyoscine. 


Summary. It may be stated that the studies reviewed in this section add 
little to our systematic understanding of intellectual changes in organic a: 
order. The variety of patterns in “organics” raises the question whether t 


observed in the patterns may be due to a similar reaction of the personality 
to the damage. It is unfortunate that many of the studies do not report 2 S 
the scores for the W-B subtests, thus making precise comparison of finding 
regarding intra-individual patterning very difficult, if not impossible. 


Schizophrenic Paiterning 


Considerable impetus to subsequent research in schizophrenia we 
given by the studies reviewed in 1945 (111) and by the publication o 


| 
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Wechsler’s revised edition of Measurement of Adult Intelligence (138). 
Wechsler expanded his discussion of diagnostic indications in the test. 


Studies utilizing Wechsler’s diagnostic indicators. Brecher (12) ob- 
tained from Wechsler’s discussion as many as 14 diagnostic “signs’’ for 
schizophrenia, 12 for organics, 13 for neurosis, 13 for psychopathic per- 
sonality, and 12 for mental deficiency. Her study of a group of 40 
schizophrenics indicates the futility of these signs. If the patients who 
were diagnosed clinically as schizophrenic were to be diagnosed on the 
basis of Wechsler’s signs of schizophrenia as opposed to those character- 
istic of other disorders, only 32.5 per cent of the cases would be correctly 
diagnosed, 

Olch (105) compared test results on 32 schizophrenics with those of 
two age groups (17-29 and 40-49) of Wechsler’s standardization popula- 
tion. A number of characteristics of the schizophrenic pattern sug- 
gested by Wechsler and other investigators mentioned in our earlier 
review (111) were critically examined. Olch found no significant differ- 
ences between the verbal and performance IQ's of schizophrenics; 
neither did she find that the age factor has any effect on these conclu- 
sions. However, she did find significant differences between younger 
schizophrenics and normals in individual subtest scores. These sub- 
tests are: DS, C, S, and PC. A finding substantiating earlier studies is 
the greater variability in test performance of schizophrenics as com- 
pared with Wechsler’s normals. 

In Levine's study (88), five judges were asked to diagnose W-B 
records on the basis of Wechsler’s discussion in the recent revision of his 
book (138). The records were those of 110 white males distributed 
among a large number of diagnostic groupings. Among these, 46 cases 
were diagnosed as schizophrenic. The findings indicate that: “the agree- 
ment between WB diagnoses is of borderline statistical significance. 
The percentage of agreement ranges from 59.7 to 67.2 for the cases 
classified” (88, p. 29). Despite the fair statistical reliability for the rat- 
ings, the disagreement in diagnosing schizophrenics vs. nonschizo- 
phrenics ranged from 17-32 per cent, and there was overlapping of the 
profiles and unreliable discrimination in some cases. Thus, the separa- 
tion of schizophrenics from other patients on the basis of W-B patterns 
is only somewhat better than chance, but considerably better than the 
results obtained by Brecher (14) who employed the “sign counting 
method in examining their efficacy for individual diagnosis. Ho 

Johnson (74) obtained his score patterns by averaging the indi- 
vidual’s subtest deviations from the mean of his subtest scores. Agree- 
ment of observed subtest deviation with that proposed ny ee 
ranges from 8 per cent on OA to 87 per cent on S. bes = 3 ae 
greater than reported by Wechsler, sex differences were re eur pan i: 
positive relationship between variability and intellectual level was ob- 


tained, 
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Other schizophrenic patterns. Garfield (43), in his study of 67 schizo- 
phrenics and 46 “controls” (nonpsychotic psychiatric patients), utilized 
the deviation of each subject’s subtest scores from his own mean of the 
subtests, excluding vocabulary. The data were reported in five degrees 
of deviation, two positive and two negative, clustering around an in- 
significant middle category. Table I shows the largest differences in the 
BD test in which the schizophrenics are favored, while the control may 
be, on the other hand, compared favorably with the schizophrenics on 


the C test. Though other trends were noticeable, there was ‘‘consider- / 


able overlapping between the schizophrenics and control groups.” It 
also appears to this investigator that “no clear-cut patterns are discerni- 
ble.”’ The alleged higher verbal score than performance score in schizo- 
phrenics is criticized and receives no statistical support. Rabin’s index, 
Rapaport’s idea (96) that BD is less affected by schizophrenia than PC, 
and Wechsler's “tentative criteria which could be checked objectively’ 
(OA, BD, PA+PC, I+-BD) are also criticized and given no support by 


Garfield’s results. The general conclusion of the author is that ‘there - 


are no reliable scatter patterns on the Wechsler-Bellevue scale for 
schizophrenic subjects” (43, p. 35). In view of the inadequacy of the 
control” sample (neurotics, psychopaths, alcoholics, etc.) it may be 

wondered whether such a categorical statement is warranted. 
In a later study (44) the same investigator reported on a larger sam- 


ple of 109 schizophrenic patients. In a comparison between the.ranks 
of the means of subtests of his ov 


wn group with tl Ich (105), 
Magaret, and Gilliland et al., iene’ ‘athe afte oe (at), he 
points out the inconsistency between group findings. The DS is about 
the only subtest that shows consistently low scores in the samples com- 
pared; other subtests, however, show variations of considerable magni- 
tude. He feels, quite justifiably, that the assumption that different 
schizophrenic groups are comparable is not warranted, due to the dif- 
ferences in diagnostic criteria used. It also appears that the discrepancy 
between the verbal and performance scales (in favor of the former) is 4 
function of educational and intellectual level. The difference is con- 
siderable in the educationally and intellectually superior group, while 
it is nonexistent in the average and subaverage groups. Variations in 
the rank order of the several subtests in the different groups were also 
noted. The author feels that in view of his findings, Rapaport’s (114) 
relative neglect of such factors as age, IQ, and educational level in 
diagnostic studies of scatter is not justified. Finally, a tabulation of the 
percentages of subtest deviation shows wide variability for the entire 
schizophrenic sample and leads to the varification of the previous COn- 
clusion that there is no clear-cut schizophrenic test pattern. 
Klein’s (78) “application of the multiple regression principle” is 
illustrated in the study of Rapaport’s (114) 72 schizophrenics and 54 
normal controls. A comparison of these two groups on vocabulary 
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scatter, employed by Rapaport, yields some interesting results. ‘‘Schiz- 
ophrenic impairment” is due least to D and OA and is most evident in 
C, PC, A, and DS. In attempting to differentiate individuals, the re- 
gression equation misidentified 26 per cent. The “linear combination of 
subtest scores yielded a multiple R of .45 with the criterion of group 
identity” and is significantly different from zero. Subtests C, PC, DS, 
and A, in order of decreasing effectiveness, were almost entirely re- 
sponsible for ‘‘the discrimination capacity of the battery.” The critique 
of the sampling method that may be applied to Rapaport's work is also 
applicable to this study. 

Sublypes of schizophrenia. Freeman (39) compared 28 hebephrenic 
schizophrenics and 28 paranoids with the same number of normals 
matched for age, sex, race, educational background, and even religious 
affiliation. The data reveal that the discrepancy between the verbal and 
performance scale scores markedly favors the verbal score for the para- 
noid group, but is in the opposite direction in the hebephrenics. The 
total scores, verbal scores, and performance scores are highest for the 
normals and lowest for the hebephrenics. The hebephrenics function at 
a significantly lower level than do the controls on both scales, while the 
difference between them and the paranoids is only significant with re- 
spect to the VS. A significant difference between the paranoids and 
controls was found on the PS. The FS comparisons between the three 
groups were all statistically significant. The FS scatter and PS scatter 
did not show discrimination between the groups. The only significant 
difference on verbal scatter was found in the comparison of the hebe- 
phrenics and controls. The use of covariance did not alter the findings to 
any appreciable extent. Freeman concludes that the ‘‘scatter approach 
has not yet proved a valid one in the diagnostic testing of hebephrenic 
and paranoid schizophrenics.” 

An attempt to measure patterns in 245 schizophrenics was made by 
Harper (62) by means of Fisher's discriminant function. Reliable group 
differentiations between some major types of schizophrenia were ob- 
tained. However, the final conclusion is that the W-B “. . . is not a 
highly adequate tool for psychiatric diagnosis” (p. 295). 

Summary. The findings concerning the use of the W-B in the diagnosis of 
schizophrenia are, in the main, negative. The results concerning the discrepancy 
between the VS and PS in schizophrenics remain inconclusive, since they differ 
from study to study. Individual differentiating subtests are not discriminating 
between schizophrenics and other groups. Several scatter approaches (mean 
scatter, vocabulary scatter, etc.) do not demonstrate the reliability of a specific 
schizophrenic pattern. Despite repeated warnings in the literature, many signif- 
icant factors remain uncontrolled in many of the studies. Wechsler’s “sign” 
approach did not prove fruitful in differential diagnosis. Judges utilizing 
Wechsler’s diagnostic hints were somewhat more successful. à Apparently, a 
Combined approach in which some quantitative data are utilized along with 
“clinical insight” is mosť practical in the diagnostic process. 
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Patterns in Neurosis 


Anxiety. A scatter analysis (deviation of each subtest from the 
mean of all subtests) of the W-B records of 25 anxiety neurotics was 
reported by Lewinski (90). No characteristic pattern was obtained be- 
yond a few qualitative observations. Rashkis and Welsh (116) devised 
12 signs of anxiety which were based on W-B records of 30 cases. Seven 
of the “signs” are due to “temporary inefficiency” on D, J, BD, A, OA, 
PC, and PA, while the remaining are extraneous and qualitative 1n 
nature (apprehension, distractibility, somatic complaints, etc.). A com- 
parison between the anxiety patients and a group of nonanxiety patients 
did not yield statistically significant differences in the incidence of the 
signs. The qualitative signs appeared among the ones that tended to 
differentiate between the groups most effectively. Shoben’s comparison 
(124) of 18 anxious with 17 nonanxious college students yielded no sig- 
ae differences in the number of signs listed by Rashkis and Welsh 

Warner’s (135) study reported a comparison of W-B findings in 60 
anxiety neurotics with those of 65 normal controls. Excepting the 
higher relative position of PA, OA, and PC in the anxiety neurotics, the 
investigator found that intertest variability, differences between verba 
and performance IQ's, and relative D and A scores did not differentiate 
between the two groups. 

A study in which a number of important factors were controlled in 
a comparison of 50 anxiety reaction cases with 25 orthopedic hospital 
cases, was reported by Heyer (66). A comparison of the groups with re- 
spect to mean weighted subtest scores, intertest variability, and subtest 
deviation from vocabulary yielded no positive results. Group results 
supported Wechsler’s contention of V IQ higher than P IQ. However 
this sign proved useless in individual diagnosis. No characteristic ‘‘pat- 
tern” of anxiety was produced on the W-B scales. A question regarding 
the adequacy of the control group may be raised. Orthopedic surgica 
patients frequently may have severe enough anxiety reactions to d 
comparable to those of anxiety neurotics. 

Compulsive alcoholism. Similar negative conclusions have been 
reached by Halpern (60), who studied a group of 47 compulsive drinkers- 
There was no “characteristic organization of mental abilities which 
would serve to distinguish them either from normal subjects or from 
other clinical groups” (p. 472). 


Summary. The results of the several studies do not support the contention 
of quantitative W-B findings characteristic of anxiety or compulsive tren = 
Some helpful clinical and qualitative observations may be made during the 
administration of the test, but they are not an integral part of it or unique’'y 
evoked by it. 


ae 
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Psychopaths and Delinquents 


Strother (132) studied the W-B’s of 14 psychiatrically diagnosed 
psychopaths as a check on Wechsler’s proposed pattern. Only one sign, 
low A, was in the expected direction, so the author concludes that these 
signs do not appear with sufficient consistency to be useful. Institu- 
tionalized behavior problem groups were examined by Clark (21). His 
Mexican and American soldier and civilian problem groups all showed 
depressed W-B VS, low A, high OA, and PA+OA greater than PC+ 
BD. He concludes that Wechsler’s psychopath pattern (138) is sub- 
stantiated, Franklin (38) applied the W-B to delinquent Negro boys. 
Although aware of the fallacy of comparing their pattern with Wechs- 
ler’s, which was obtained from a different type of sample, he found 
considerable agreement. Altus and Clark (9) studied a group of white 
and a group of Mexican institutionalized problem boys. Since four of 
Wechsler’s adolescent psychopath signs were found, the authors con- 
cluded that his pattern was corroborated. Sloan and Cutts (126) studied 
institutionalized defective delinquents. They concluded that there is 
some agreement with both the Wechsler pattern for mental defectives 
and that for psychopaths. However, a control group of nondelinquents 


(28) showed just as many of the psychopath “sions.” 


Summary. The notorious lack of consistency in the use of the label means 
The test results then are 


that different investigators study different subjects. 

treated as group data, with means, which will obscure important individual 
differences. There is also the questionable application of the adolescent psycho- 
path pattern of Wechsler to mature subjects. Lastly, it should be mentioned 
that in the original data (138, p. 214, No. 15) from which Wechsler derived his 
pattern, the “nonpsychopathic” delinquent controls showed a test pattern 
that was as similar to that of the “psychopaths” as it was to the standardization 
population. Considering all these difficulties, the reader will probably be sur- 
prised to see any agreement between investigators. 


GENERAL SUMMARY 
riginal publication of Wechsler’s scale 


of “global intelligence” in 1939 have shown that his instrument is an 
easily adaptable and pliable tool for research purposes. Recent studies 
no longer question the validity of this test as a measure of intelligence 
(111). On the contrary, the vast popularity and wide usage of the test 
have made it a commonly used measuring rod for comparison and vali- 
dation, if not actual calibration of newer and more recent techniques. 
Moreover, even parts of the scale or certain combinations of its sub- 
tests have been variously reported and advocated as rapid and time- 


The eleven years since the 0 
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saving devices in the assessment of intelligence. Many of the combina- 
tions show correlations of high order with the entire test, though their 
use must be limited to special situations. For the most part, findings 
are not readily comparable for they were obtained on samples which 
differ considerably from each other with respect to IQ range, education, 
age, sex, and other factors of varying significance. 

The psychologist’s rejection, in recent years, of his role as a ‘‘mere 
psychometrist” and his aspiration to diagnose the whole personality, 
rather than only its intellectual component, gave rise to a strong inter- 


__ the hypothesis that the serveral intellectual factors measured by the 
test are differentially affected by a variety of emotional, psychiatric, 
and neurological conditions. Most intratest variability seemed to have 
been attributed to pathological conditions without sufficient regard for 

le of the everyday, nonhospitalized 

ividual differences exist in the pre- 


to a mouse. It still js true, however, that “, , . the various measures 
of scatter and variability—the different patterns, have succeeded in 
differentiating groups, but not individuals” (111, p. 420). The empirical- 
ly devised measures stil] point out “trends” and “tendencies” but can- 
not replace clinical observations. On the clinical and “qualitative” 
level some of the studies have brought forth certain observations an 

insights that may be of Practical value. There is even some evidence 


that the criterion is clear-cut 
not all schizophrenics are alik 


destruction, etc., etc. 


in Psychopathology. 
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hospitals; not all “or anics” have the same amount and locus of brain 
The error is in assuming stability, uniformity, 
and homogeneity of the criterion, To do that is to build on sand. 

_ Possibly some attention should be concentrated upon the measuring 
Instrument itself (46, 75, 78). There are deficiencies in the structure 
of the test if it is to be used for the purposes just discussed. Inclusion 
of more significant functions and the increase in number of items within 
each measured function may lead to a closer approximation of the de- 
sired results. Also, experimentation with an improved scale, with sub- 
Jects (preferably “normal”) under varying conditions (stress, emotion, 
etc.) may assist in the refinement of intellectual measures which are 
particularly vulnerable to the more exaggerated and chronic conditions 


Almost any test employed by a skillful clinician and insightful 
worker may prove an “aid in differential diagnosis.” However, so far, 


we have failed to demonstrate the effectiveness of certain quantitative 
formulas and test score variabilities as an aid in individual diagnosis. 
The theoretical contribution of such studies to the general field of psy- 
chology has been meager. It is doubtful that the continued clogging of 
the periodical literature with testimonials pro and con, based on scanty 
and uncontrolled evidence, will be of further benefit. 
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A PSYCHOPHYSICAL METHOD EMPLOYING A MODIFI- 
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The proposals made in this short paper have arisen out of taste 
and flavor threshold determinations carried out at these laboratories, 
but they should be applicable to psychophysics in general. 

We have recently had the task of determining stimulus (absolute) 
thresholds for a number of different substances. Sometimes the thres- 
hold was measured for addition to spring water, but on some occasions 
it was necessary for our purposes to utilize an infusion of coffee 
as a base. 

It has been the experience of this and many other laboratories work- 
ing in the same field that organoleptic judgments are particularly 
prone to the “stimulus error’’—i.e., the taster tends to align his judg- 
ment to his knowledge of the stimulus (2). It was, therefore, taken as 
an essential prerequisite of any procedure adopted that all samples 
should be coded before presentation to the subject. This restriction 
somewhat limited the choice of psychophysical methods, since it is a 
feature of much of the classical psychophysical procedure for absolute 
threshold determination that the subject has either knowledge or part 
knowledge of each stimulus presented to him. Stratton had proposed the 
method of serial groups, in which each stimulus value was presented to- 
gether with an equal number of blank or “catch” stimuli, the task of the 
Subject being to recognize the true stimuli. The mathematical treatment 
of the results leaves much to be desired, however, as the data are not 
fully utilized in deriving the threshold value and no parameter equiva- 
lent to a standard error is provided (7). : Saha 

We have, therefore, developed the following method of estimation. 
In essence, coded beakers are presented in a series of pairs to the sub- 
ject, each pair consisting of one beaker containing one of five concentra- 


tion levels of the active substance under investigation and a second 
beaker serving as a “blank” stimulus containing water or other medium 
upon which the threshold determination is being based. No era 
will be made here to describe the details of the procedure, which is in 
1 The writers wish to acknowledge the cooperation of Dr. L. W. pany hee = 
the Produce Evaluation Laboratory of this organization, and of his test kitchen sta 


supervised by Mrs, A. M. Chao. 
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accordance with accepted psychophysical practice and seein Ace 
nized experimental design. The data are collected in the ci a 
centage of correct responses for each stimulus level presented. ae 
mathematical treatment of the data, however, involves certain _ on 
tions in advance of standard methods which it is the purpose o 
paper to present. 


METHOD oF DETERMINING THE THRESHOLD 


The method consists essentially in fitting a line to the data (after 
adjustment as described below), assuming the phi-log-gamma hypothe- 
sis (which is preferable to the phi-gamma hypothesis owing to the large 
value usually found for Weber’s fraction for olfactory and gustatory 
modalities [8]). The technique of line-fitting used is that of least squares, 
as described, for example, by Guilford (6), but with three modifications- 

1. A feature of the probit method as described by Bliss (3) and a 
to by Finney (5) is incorporated into the analysis. This employs the vo 
Squares solution based upon an eye-fitted line. This has the particular advantag' 


‘hich is not 
use of zero and 100 per cent correct responses, which is 


ary least squares treatment as described in the psycho- 
physics literature, 


2. A special allowance has to be ma 
ect jud 


The original score should, therefore, be 
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from zero to 100 per cent with the threshold at 50 per cent (whereas the scale 
before transformation ranges from 50 per cent—effectively—to 100 per cent, 
with the threshold point at 75 per cent). The Urban weights correct for the fact 
that the error variance of a percentage score is not a constant but varies with 
the magnitude of the score, being greatest at the 50 per cent point and diminish- 
ing to zero as the score approaches zero or 100 per cent (4). Urban suggested 
that this should be compensated for by basing a weighting system on the recip- 
rocal of the variance of a percentage, i.e., 1/pg. This latter system of weights 
clearly cannot be applied directly to the transformed percentages since the error 


TABLE I 
MODIFIED MULLER-URBAN WEIGHTS 


P% Weight P% Weight P% Weight P% Weight 
1 0.003 26 0.475 51 0.904 76 0.962 
2 .010 27 .495 52 .915 77 .952 
3 .019 28 .512 53 .925 78 941 
4 .031 29 .538 54 .935 79 .929 
5 .045 30 .559 55 `| .944 80 .915 
6 .060 31 .579 56 -953 81 903 
7 .076 32 .599 57 960 82 .884 
8 .094 33 .619 58 .968 83 .866 
9 112 34 638 59 974 84 845 

10 -131 35 657 60 .980 85 .824 
11 .151 36 .675 61 .986 86 .800 
12 171 37 694 62 .990 87 .773 
13 191 38 .712 63 .994 88 .745 
14 .213 39 -730 64 .996 89 415, 
15 .234 40 .747 65 0.999 90 „681 
16 .256 41 .763 66 1.000 91 „645 
17 .277 42 .780 67 1.000- 92 .605 
18 .299 43 .796 68 1.000 93 561 
19 321 44 „811 69 0.999 94 512 
20 343 45 826 70 997 95 458 
21 365 46 .840 71 993 96 399 
22 .387 47 2854 72 .989 97 .329 
23 .409 48 .867 73 .984 98 .249 
24 .431 49 .880 74 .978 99 sod 
25 0.453 50 0.892 75 0.970 100 0.000 


P =2(p—50)%, where p is the original percentage of correct responses. 

variances upon which the Urban weights are based depend upon the original 
rather fan th transformed percentages. Normally, the Müller and Urban 
weights are multiplied together to give a combined Miter- rban wae i m 
itisin this form that they are usually tabled for use. These will not be applicable 
to the data under consideration since, as above, the v n 
should properly be applied to the transformed percentage scores an the Urban 


explained 
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weights to the original percentage scores. Instead, therefore, of using the normal 
Miiller-Urban weights, it is suggested that a modified product of the two weights 
be used where the Miiller weight is based upon the transformed percentage score 
and the Urban weight on the original percentage score. A table of these weights 
has been constructed for scores ranging from zero to 100 per cent at 1 per cent 
intervals (see Table I). To make these weights directly comparable to the or- 


dinary Miiller-Urban weights, they have beeen adjusted so as to bring the maxi- 
mum weight up to unity. 


MULLER-URBAN WEIGHTS 
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provide a measure of the standard error as well as the threshold, which 
makes it possible to establish fiducial limits for the threshold. This 
seems to the present writers to be a matter of great importance since 
the estimate of the threshold has little value by itself owing to the large 


MODIFIED MULLER URBAN WEIGHTS 


0.9 


0.8 


0.7 


06 


0.5 b-——- + oe ee fe ene tenner een 


WEIGHT 


0.4 


03 


0.2 


90% 100% 


30% 40% 


O% 10% 20% 


SCORE 


D MULLER-URBAN WEIGHTS 


Fic. 2. CURVE REPRESENTING MODIFIE. 2 
ven transformation. 


The percentage score has been gi 


standard errors characteristic of thresholds in the fields of taste and 


flavor. A threshold determination is of little practical use unless it 
can be contained within fiducial limits., It has EET pant a 
stance which has led the authors to develop this modified psychophy: 


cal procedure. 
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COMPARISON OF THE New WEIGHTS WITH THE NORMAL 
MULLER-UrBan WEIGHTS 


It is interesting to compare the properties of this new welga 
distribution with the normal Müller-Urban weights (see Figures 1 an 
2). The following differences may be noted: 


1. The maximum weight is no longer found at the threshold (50 per cent) 


point, but is displaced positively, i.e., towards the upper end of the scale, falling 
at about 67 per cent. 


2. The wei 


smaller than in the case of the standard Müller-Urban weights, owing to the 
high error variances of the corres i igi i i 


ase includes all scores carrying a weight 
e maximum value. For the modified weights, the spread 3 
only 27-94% =671%, compared with 9%-91% =82% for the standa 
weights. Hence, it would appear desirable for the transformed scores to fal 

94% if possible in order that each score may receive & 
- However, too restricted a range has been found undesir- 


vel by any suitable means, The argument ev 
be stated in general terms as follows. Where p represents the origina 
percentage of correct responses and e the percentage of chance expecta- 


tion, then the percentage score after allowance for the chance expecta- 
tion will be given by 


Pa e-at ee} 


so that 


+e. 
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The proposed weight is given by 


where y is the ordinate of the Gaussian curve of errors, the value of y 
being determined by the transformed percentage P; g=100—p. 
Expressing the denominator in terms of the transformed percentage 


P, the expression becomes 


2 


ze 


a aD A fioo _ P(100 = @) _ o} 
100 100 


which may be written in the form 


2 


y? 


100 — e\? 100 ; 
(~~) fe 4. a} (100 — P) 
100 (100 — e) 
The squared expression in the denominator will be the same for all 
weights (for a given value of e) and so can be eliminated without affect- 


ing the relative values of the weights. The formula for the relative 
weights is, therefore, given by 


y 
100e 
P + ——; (100 — P. 
{ i (100 — e) ( ) 


The numerator and denominator components of this weight now 
apply uniformly to the transformed percentage values. 3 

As one means of reducing the chance expectation, the so-called tri- 
angular procedure might be utilized in which samples are presented in 
groups of three, two of which contain identical concentrations of the 
stimulus substance and the third, a blank solution only, the task of the 
subject being to identify the odd sample (1). Chance expectancy would 
then fall to 333 per cent, but the subject would have to examine one and 
one-half times as many samples as in the case of the method described 
above. In the field of organoleptics, onset of fatigue is particularly rapid, 
and for this reason we have not so far used the triangular test in system- 


atic threshold determinations. 
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SOME COMMENTS ON THE CONTROLLING OF 
DIFFERENCES IN RESPONSES ON THE 
RORSCHACH TEST! 


ROBERT M. EICHLER? 
State University of Iowa 


In a recent article in this journal, Cronbach (1) has called attention 
to the need for controlling individual differences in the number of 
responses given to the Rorschach test before proceeding to test the signif- 
icance of relations involving the remaining Rorschach scores. As he 
indicates, the experimental dependence of the various Rorschach scores 
on “productivity” or number of responses (R) may result in a repetition 
of the test of the significance of relations involving differences in R 
when functions concerning other Rorschach categories are evaluated. 

Since the typical method for controlling productivity differences by 
converting Rorschach scores to percentages presents serious statistical 
complications and, in addition, often fails to achieve the desired in- 
dependence from R, Cronbach proposes several alternative procedures 
for resolving this difficulty. These are: 


1. Scoring only a fixed number of responses on all protocols, 

2. Reconstructing subgroups equated on R either by discarding cases or 
establishing subsamples for various intervals in which R is nearly uniform. 

3. Plotting the variable against R and testing the significance of the propor- 
tion of cases falling above and below a line fitting the medians of the columns. 

4. A method of “pattern tabulation” involving the analysis of profiles of 
normalized scores. 


Cronbach’s discussion of this particular problem and its possible 
solutions Suggests two additional points that need consideration. The 
first relates to the inclusion of Rorschach scores in R (the problem of 
part-whole correlation); the second concerns the use of analysis of co- 
variance with transformed Rorschach scores. ; 

The dependence of a Rorschach score upon total responsiveness has 
usually been shown by correlating R and that score. Since the score 
is reflected in R, however, it is to be expected that the two will be posi- 
tively correlated. It may be wondered, therefore, whether the Ror- 
schach score is not actually independent of productivity when the ae 
does not include it. If thisis true, the researcher would not be war 
with the task of controlling for R differences, before systematically 


1 The writer is indebted to Dr. Harold P. Bechtoldt for his telat ere a 
* Public Health Service Postdoctorate Research Fellow of the Nation 


inistration. 
Mental Health. Now at the New York Regional Office of the Veterans Administra és 
25 
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testing his hypotheses concerning the other test categories. Evidence 
obtained by the writer (2) indicates that, even with total productivity 
freed of a particular score, the correlation between the two tends to be 
quite high. For example, the study (60 cases) revealed correlations 
between weighted shading responses and R minus shading responses of 
.53, between F and R minus F of .49, between weighted color responses 
and R minus color responses of .38, between P and R minus P of 3i: 
Thus, even when one avoids any spurious correlation, a “fluency” 
factor is apparent. In view of these significant relationships it is mani- 
festly an important first step, as Cronbach suggests, to control for 
productivity differences if obtained differences in other Rorschach 
categories are to be interpreted soundly. 

In his discussion of procedures for achieving independence from R, 
Cronbach has apparently not considered the possibility of using analysis 
of covariance. The techniques he suggests require either a large number 
of cases or a considerable number of responses per blot if they are to 
be useful. Since the administration and scoring of a Rorschach test 
demand a good deal of time, the usual researcher in this area generally 
uses a sample fairly limited in size, with the resultant N for subgroups 
even more limited. For such investigations covariance analysis would 
seem to be better adapted to handle the problem of productivity control. 
ae analysis makes the groups comparable on the productivity factor 

y determining how much of the variance in the particular Rorschach 
PSS gan be predicted from total responsiveness, and then subtracting 
this to secure the residual variance as the adjusted value. It should be 
noted that if this method of analysis is employed, it will be generally 
necessary to normalize the data by some appropriate transformation, 
as most Rorschach scores are considerably skewed. The writer has fou” 
the Square root transformation (4) a useful method in this regard. 10 
avoid spurious correlations between productivity and other Rorschac 
scores, it is also’ suggested that the total number of responses minus 
the number of responses in the dependent variable (the Rorschach 
aoe under analysis) be used as the independent or uncontrolled vari- 
able. 

Some qualifications concerning the use of analysis of covariance? 
should be made. In a simple covariance design where the total varianc? 
is analyzed into the methods and within groups components, the extent 
to which this technique will increase the precision of an experiment wil 
depend upon the within groups correlation between productivity and the 
Rorschach score. Where this correlation is low and/or where the grouP 
differences on the unadjusted Rorschach score under analysis are sma 
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and attributable to chance, the use of this design may be of little utility. 
In cases where a more complex covariance design is used involving the 
interaction variance as the error term, the increase in precision obtained 
will depend upon the correlation of the interaction effects (3). Such a 
design will not be profitable where the latter correlation is low. 
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Borinc, E. G. A history of experimental psychology. (2nd Ed.) New 
York: Appleton-Century-Crofts, 1950. Pp. xxi+777. $6.00. 


The second edition of his History is, in Boring’s own words, ‘“‘about 
one-third larger than the first edition, is one-half new writing and uses 
for its other half about two-thirds of the old edition. There must be 
some thousand minor changes in what is reprinted. ... [Despite the 
changes] the old rule for the first edition and for my Sensation and Per- 
ception in the History of Experimental Psychology still holds: I speak with 
confidence up to twenty years ago (1930); I speak, but with less as- 
surance, of the next decade; whatever I say for the most recent decade is 
based on gratuitous courage,” 


Changes have indeed been made. Chapter 11, in the early part of the book, 
is new and presents material on the Scottish school, French empiricism, and 
French materialism. The material of chapter 13 is extended by a consideration 
of Kant; and Hering receives amplified treatment in chapter 17. 

The greatest changes occur in the last part. Chapters 22 through 26, 
dealing, respectively, with American functional psychology, Gestalt psychology, 


behavioristics, brain function, and dynamic psychology, have been completely 
rewritten. 


cluded.) 


In his 1929 edition Boring failed to find any great psychologists; now he 
says that there were four: Darwin, Helmholtz, James, and Freud. [I hereby 
nominate Pavlov!] In 1950, however, the great-man theory of scientific progress 
is abandoned; the great man is now regarded as only one of the agents of prog- 
ress. 

Although he states that he cannot speak confidently of the years since 1930, 
Boring gives us (in his Preface and in individual chapters, but especially chap. 
27) an account of psychology in 1950, 
American psychology is functional. 
mission and is now gone. Behaviorism 
of objectivity upon American psycholo 
account of H. M. Johnson’s pioneer operational analyses (Psychol. Rev., 1928, 
1929, 1930).] Studies of brain function still go on [but little is said of their 
present significance]. Dynamic psychology is an interest, a concern, and a move- 
ment for “those psychologists who, disappointed in the 
ness and behavior, seek a more satisfying psychology of what they sometimes 
call ‘human nature’ ”; it appeals to many psychologists; hence it constitutes 
a strong movement. 


In 1950, psychology need make no apology. Through the years psychology 
260 
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has gained self-confidence from the successful application of its facts and princi- 
ples. All areas of psychology show encouraging growth. “In both Great 
Britain and America psychology’s battle has been to become independent of 
philosophy. . . . That conflict between parent fixation and the need for independ- 
ence was still felt in 1929, but now it has all gone.” [But think of the number 
of courses in scientific method that are given in departments of psychology! 
Think also of the annual crop of “systematic” articles!] 


One of the first things that impresses a reviewer in comparing the 
first and second editions of the History is the similarity of historical 
method used in the two volumes. The great-man theory is disavowed in 
1950, but the historical analysis exemplified in the second edition is not 
greatly changed from that of the 1929 edition, where, presumably, the 
theory helped to determine the treatment. 

It may have been the great-man view that produced, in the 1929 
edition, a history emphasizing men, their controversies, and their sec- 
ondary professional activities. The weighting of emphasis led Wood- 
worth (J. genet. Psychol., 1930, 38, 521-526), in his review of the first 
edition, to say: 

The author's story of the past seventy years centers about the systematic 
problems and difficulties. He has much to say of the busy externals of psy- 
chology, the founding of laboratories, journals, and societies in the different 
countries, and the succession of important systematic books that have ap- 
peared. He is particularly full on the biographical side. To quite an extent, 
he presents the broadening of the scope of psychology as a consequence of the 
new methods invented. But he says little of results. He does not show how the 
psychologists increased the body of knowledge inherited from the sense physiolo- 
gists, nor what new knowledge they have gained with their own new methods. 


The situation is not greatly changed in the second edition. The great- 


man theory, although disavowed, has left its imprint. 

Fortunately, we do not now have to share in Woodworth's frustra- 
tion of 1930. Other works (for example, Murphy’s Historical Introduc- 
tion to Modern Psychology, are available to fill out the historical picture, 
and, in particular, we have Boring’s Sensation and Perception in the 
History of Experimental Psychology, an account that treats experimental 
psychology as a factual science. The History and Sensation and Percep- 
tion are complementary; and if a third book on learning and motivation 
should one day make its appearance (a possibility that Boring men- 
tioned in his Preface to Sensation and Perception) we shall have a trilogy 
that gives an admirable account of a large segment of experimental 
psychology, written in a temporal context that varies, depending on the 
subject matter, from 1930 to the present. 

Boring’s insistence that he cannot speak confidently of the years since 
1930 poses a difficulty for a reviewer: Should the reviewer ignore all that 
Boring says concerning the last twenty years, or should he give it serious 


attention? The appropriate answer seems to be that the discussion 
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is on the record; hence it cannot be ignored. A more ee 
argues for its consideration because it provides a clue to fa wate 
point from which history was surveyed ; hence it presents a Koper 
against which Boring’s historical selections and emphases may 

ated. 


material, (Hecht, whose work far outwej 
tions of most of the earlier workers, 
discussion of recent 


terpretation of earlier psychology, 
However, a few generalizations seem to be in order. The years near 

1930 were important years in the history of Psychology. Psychology a 

that time was beginning to feel some influences that had remained sma 


In establishing the objective nature of 
great importance, the biological. Borin 


a 


S 
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study of behavior, many basic concepts and the emphasis on biological, 
objective method come from our biological rather than our psychological 
ancestors. Even the work on so-called sensation and perception, which 
might be expected to trace most readily back to psychological influences, 
is probably more influenced by the work of the sensory physiologists 
than it is by the work of sensory psychologists. And so in all areas of 
experimental psychology a primary legacy of methodology and concept 
is derived from a line of biological workers, many of them outside the 
general stream of early psychological history. In some future history it 
may be as necessary to trace those biological trends that helped deter- 
mine American objective psychology as it is to follow the long path of 
introspective psychology. It may turn out that this type of history will 
emphasize such things as the way experiments were done and the way 
questions were asked rather than verbalized tenets of faith. 

Another important influence that may be traced in a later history is 
the influence of psychiatry and the social sciences on experimental psy- 
chology. This influence may, in this volume, be pieced together on the 
basis of the discussion of many individuals and the chapter on dynamic 
psychology, but many psychologists will probably feel that nothing 
short of an account fully commensurate with that given introspective 
psychology will suffice. There can be little doubt that medicine and 
social science have had some influence on experimental psychology, and 
insofar as the general body of psychologists is concerned, one needs only 
to look at interests represented in the American Psychological Associa- 
tion to be convinced that, as of 1950, G. Stanley Hall has carried the 
day. 
One cannot but be impressed anew with Boring’s scholarship. It is 
probably true that no other psychologist could provide the high level of 
historical narration that Boring demonstrates in his History. The pres- 
entation is lively, the attention to detail meticulous, and the array of 
facts overwhelming. As Elliott says in the editor's introduction: “Even 
if psychologists are a crotchety lot, no audacious critic among them is 
going to rise and deny. that Boring’s History is a classic.” The History 
is indeed a classic; but its outstanding quality derives more from an un- 
paralleled treatment of the rise and fall of introspective psychology than 
it does from a delineation of the roots of objective psychology. i 

C. H. GRAHAM. 

Columbia University. 


ENGLE, T. L. Psychology: Its principles and applications. (Rev. Ed.) 
New York: World Book Co., 1950. Pp. xi+628. $3.08. 


Authors of texts in elementary psychology have generally ignored 
the increasing interest in this subject as part of the high school curricu- 
lum. All too frequently general educational values inherent in the study 
of general psychology have been sacrificed in an attempt to provide an 
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introduction to knowledge and skills thought to be the ae a 
ment of the bright college sophomore who might happily c gs He 
plete an undergraduate major and eventually to acquire the 
in psychology. . 

Peme ii pry differs from the usual introductory text in that it has been 
written for general students in both the final years of high a 
the beginning years of college, who in most instances will have no fu ee 
courses in the subject. It is a revision of the first edition (1945) as 
corporates numerous modifications based on suggestions of teac a 
questions and comments raised by the author’s students, and aoe: 
of psychological research performed during and following World te 

The 17 chapters are organized into six major units: “I. What is 
Science of Psychology,” “II. Patterns of Human Behavior,” ae 
We Have Our Varied Patterns of Behavior,” “IV. Learning, . > 
Problems of Personal Adjustment,” “VI. Broader Problems of Adjus 
ment—Society, Job, and Family.” ee 

The numerous contemporary illustrations and practical cies é 
of psychological principles are likely to be interesting and useful ai 
high sċhool students. Despite the practical orientation, the materia 
presented is drawn largely from experimental sources. The interpreta- 
tion of this material is objective but eclectic. References to sources 
are omitted since “for the students for whom this book is intended such 
source material would have slight practical value, if any.” 

As a text for use on the college level, even if the general course 
is conceived in terms of its contribution to general education, this book 
seems to be somewhat superficial. As a high school text, however, it 
should prove to be highly satisfactory since jt is written on an es 
tary and practical level and, at the same time, maintains an admirable 
degree of objectivity and scientific integrity. 


FREDERICK A. COURTS. 
Reed College. ' 


GUTHRIE, EDWIN R., AND Powers, Francis F. Educational psychol- 
ogy. New York: Ronald Press, 1950. Pp. vi+530. $4.00. 


This volume is designed as an introductory text in educational psy- 
chology addressed to prospective teachers. It stresses the psychology 
of learning and its applications to classroom problems. 

Its special quality arises from the fact that is is dominated by Gu- 
thrie’s theory of learning by association. Stimuli are goads to trial-and- 
error activity. Eventually the cat or the child finds the response which 
permits escape from an unpleasant situation. This correct response 
gets learned because it is the last of the series of 


responses and thus 1S 
protected from unlearning. 


When a child enters school he confronts an enormous number of new sn 
which must be learned by trial and error. . , . He must learn how to sit re 
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tively still, how to remain relatively quiet.... Ina large number of these 
skills, the motivating agent is the teacher. She is the goad that keeps prodding 
the child into activity until he achieves the required result (p. 120). 


Guthrie’s theory of learning has the respectability of being one of 
several recognized theories. The exposition of other theories is rather 
good but decidedly condescending. The implications of this theory for 
classroom teaching, as indicated by the above quotation, seem to me 
to be unfortunate. 

Only rarely does another point of view emerge. Chapter XII begins 
with these lines: “The child is a whole and entire organism. He exists 
in a world of situations which are complex stimulus patterns. To these 
situations he responds as an entire organism.” Chapter XIII begins, 
“A modern program of education calls for rich and varied learning 
experiences for every child.” The promise of these words is not ful- 
filled. 

There is much solid material in this text. For the most part the 
exposition is very clear and well organized. There are many homely 
references to actual classroom problems. There is a wealth of detail and 
of practical, common-sense advice. 

The authors assert (p. 112) that different learning theories amount 
to much the same thing from the point of view of practical educational 
psychology. Their text is a demonstration to the contrary. The pro- 
spective teacher who absorbs this volume will be a different and, I fear, 


a poorer teacher of children. 
Frank K. SHUTTLEWORTH. 


The City College of New York. 


ANASTASI, ANNE, AND FOLEY, JOHN P., Jr. Differential psychology. 
(Rev. Ed.) New York: Macmillan, 1949. Pp. xv+894. $5.50. 


This revised edition has been greatly enlarged and improved over 
the original text. Extensive material from biology, child development, 
and anthropology has been added, as well as many new citations 
from the psychological literature, which has grown so extensively during 
the 12 years between the editions. While the general outline of the book 
remains the same, there is marked improvement in the organization of 
many chapters, in the use of graphs and tables, and in the general 
format. 

In their preface, the authors propose to place major emphasis on 
methodological problems and basic concepts. This they have done. 
However, for a subject so involved with psychological theory, this 
text fails to present a clear-cut statement of principles and postulates 
which the authors obviously have assumed before undertaking their 
discussion of the literature. They attempt such a statement in the first 
four chapters but, in this reviewer's opinion, have failed to be consist- 
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ent. After discussing and seeming to accept the “interaction viewpoint” 
concerning heredity and environment, the authors give little recognition 
to this interdependence. They carry forward habits of thinking which 
‘reflect behaviorism much more clearly than the “field theory” which is 
often implied by the interaction viewpoint. Throughout, the authors 
sympathies are clearly with environmental determinism. È 
The authors’ inconsistency in criticism appears most clearly in 
discussion of studies establishing differences between groups. The au= 
thors seem eager to discount studies which have established racial, 
national group, or sex differences unless the demonstrated superiority 
of one group in measured abilities can be associated with obvious en- 


learning are advanced. (One possible exception may occur in the fact 
that while there are lengthy discussions of how the feebleminded child’s 


product, the child Prodigy is accepted as a sort of psychological curios- 
ity, admittedly valuable, without any searching for the social or en- 
vironmental factors which Produced him!) 


exceptions to this is found 
“demonstrated superiority in lin- 


accepted without particul e. 
The authors reject “growth” E eee 


rom the impact of this early growth 
rner toward certain classes of stimuli. 
7 A © Hat a psychological growth curve 1S 
at best a practice curve obtained in the absence of controlled condi- 
assert that such, curves can vary 


in different cultures. This reviewer gained the impression that the 


wi 


OAR 


4 
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authors believe there is nothing particularly definitive or deterministic 
about the learning process, since learning curves are so subject to cul- 
tural vicissitudes. Yet an individual is the creature of his developmental 
or of his learning processes, and the cumulative significance of either 
process for the individual cannot be minimized. 

The book is very complete in literature cited and in the coverage of 
its topic. While it is a little ponderous for undergraduates in psy- 
chology or education, it certainly is well suited to the advanced critical 
student. It deserves wide usage. Possibly the inconsistencies in criti- 
cism and interpretation which occur add to its merit for use with stu- 
dents who have some background in literature and in research method. 
It becomes a provocative source of discussion, where a more consistent 
book would be only doctrinaire. 

Dace B. Harris. 


Institute of Child Welfare, University of Minnesota. 


Horrock, ROBERT. Group guidance: Principles, techniques, and evalua- 
tion. New York: McGraw-Hill, 1950. Pp. xiv-+393. $3.75. 


This book is a practical handbook for guidance workers who plan 
to include group guidance procedures as a part of their total guidance 
program. The author avoids theoretical issues and makes the book 
consist primarily of clear, concise, practical suggestions regarding the - 
content, techniques, and evaluation of group guidance. The content 
of the book is limited to the use of group guidance in orientation, edu- 
cational guidance, and vocational guidance; other areas in which group 
guidance methods could be used are deliberately omitted. He makes 
it clear that the book is intended for teachers and school or college 
guidance workers but not intended for clinical psychologists and per- 
sonal adjustment counselors. However, many of the techniques of 
group guidance and of evaluation of guidance could be utilized in group 
psychotherapy. z 

The book has four major parts: principles, techniques, evaluation, 
and appendixes. Part I, “Principles,” discusses such practical questions 
as: Who should get it? Should it be required? Who should supervise it? 
What should it include? These questions are discussed only from the 
point of view of the use of group guidance within a school program. 

Part II, “Techniques,” outlines the purpose, preparation, and pro- 
cedures of more than twenty techniques of group guidance, including 
group visits, student surveys, case conferences, visual aids, panel 
discussions, dramatizations, and others. The various techniques are 
concisely outlined and illustrated by summaries of articles from profes- 
sional journals and other sources. i 

Part III, “Evaluation,” stresses the need for objective evaluation 
of the outcomes of guidance. It consists primarily of brief summaries 
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of twenty research studies, thus Presenting specific examples of oe 
ative techniques, the variety of criteria utilized in evaluation, an 
many problems involved in attempting to evaluate guidance. fe 

Part IV, “Appendixes,” is the longest of the four parts. It contai 
primarily verbatim records of demonstrations of many of the FEP 
guidance techniques which are outlined in Part II and helps to clarify t 
points stated in the text. ; . ; d 

The author is to be commended for his frankness, sincerity, an 
modesty. For example, in contrast with some other writers of guidanoe 
books, he states clearly that he does not consider group guidance as ee 
guidance technique but regards it as effective only when — 
with other guidance techniques. Also, he states that “it would be od 
if future research did not reveal some of his methods and conclusions to 
be erroneous.” However, persons who plan to use or who already ‘de 
using group techniques will find the book a useful and practical guide 
for organizing their Programs, selecting and applying their techniques, 
and for evaluating their work objectively. 


WILBUR S. GREGORY. 
University of Redlands. 


PLANT, JAMES S. The envelope: A study of the impact of the world upon 
the child. New York: Commonwealth Fund, 1950. Pp. xi+299. 
$3.00. 

It is a bit odd to read this last work by the author of Personality 

- The earlier work was a major attempt at 

ear expression of a movement which today 


sociologists, anthropologists, and psy- 
chiatrists. The movement is known by the 


sion, “Culture and Personality.” 


, each of which takes a separate chapter. Illustra- 
tions of these problems are: security, authority, feeling of difference, 
intelligence, reaction to failure, minority race problems, narcissism, and 

i i topic is discussed as an entity, but to 


t the reality picture of a dependent 
organism trying to adjust to shifting, inordinate demands and require 


ments. For him man is a temporary solution confronted by problems 
and challenges to these earlier adjustments, 


The major theme, the “Envelope,” refers to a large, integrated re 
of personality which interprets the social and physical world to t 
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organism and through which he communicates himself to others. The 
Envelope is comparable to such terms as autism and motivated per- 
ception, though it is not, of course, identical with them. All such terms 
stress that there are various selective processes at work which change, 
distort, and vary the “input” to make it congruent with the person’s 
needs and, therefore, to protect him. Where Plant’s special sensitivity 
(and sensibility) comes in is in his handling of the interrelationships 
between various needs. He sees them as changing, as sometimes not 
what they seem to be, as arising, functioning, and disappearing in a 
matrix of social and “accidental” variables. And by “needs” he does 
not mean basic physiological processes alone; he refers to the require- 
ments which one finds in the clinical examination of problem children. 
It is because of this that he can think of relating to personality problems 
which arise in school situations the “problems arising out of the fact 
that steam cannot be efficiently transported . . . that people have to 
move to this source of power. Electricity and chemical sources, on the 
other hand, are decentralizing .. . and their development will mean 
other shifts in social pressures on the individual.” In his hands such 
observations make clearer the job of the clinician and the difficulties 


he will face. i 
ne is the lack of concern with learning 


The only weakness in the volur L e 
as a process. Given motivation and a problem, the behavior equipment 
t within the context of 


seems always to be available and ready. Bu 
clinical problems perhaps the weakness is not Plant’s but of those to 
whom he would look for aid in their solution. In any event it is the 
kind of book which one reads, enjoys, and learns from. 

RICHARD A. LITTMAN. 


University of Oregon. 
EDWARDS, ALLEN L. Experimental design in psychological research. New 
York: Rinehart, 1950. Pp. xiv-+446. $5.00. 


This is an excellent book which will be of great value as a text and 

reference. It does not, however, have the content which some readers 
would expect from the title. Its content is better indicated by the fol- 
lowing statement from the preface: 
This book attempts to present to the student in psychology, education, soci- 
ology, and the behavioral sciences, some of the newer developments in statistical 
analysis, particularly with respect to small-sample theory, as they relate to 
problems of research and experi mentation in these fields. 


The objective expressed in this statement is attained in admirable 
fashion. The author presents a variety of methods of statistical analy- 
sis. They are primarily the ones that the experimenting psychologist 
today is apt to find most frequently useful, and include some that are not 
widely known to those who would find them useful. He organizes his 
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presentation primarily around types of research design, discussing in 
each case the analyses appropriate to the design. The presentation is 
admirably clear. In my opinion, this book would provide for very able 
students a first-rate introductory textbook on statistics (though, since 
it is obviously not intended for introductory use, some supplementation 
would be needed). Where the student cannot be given the advantage 
of such an introduction, the book should be highly useful as a text for 
an advanced course in statistics. Where a combined course is given on 
statistics and experimental method, this book provides a practically 
ideal text if the students are up to it. For advanced students and psy- 
chologists the book provides probably the best available general guide 
to the statistical analysis and evaluation of experimental data. 

This book, despite its excellence, does not fully meet the need for a 
textbook on experimental design in psychology. To state this is not to 
criticize the author, since he apparently did not have this as his main 
aim in writing the book. In view of the title which the book bears, how- 
ever, it seems important to state why the book is not fully adequate in 
relation to this need. Some of the reasons follow: 


` te From the point of view of this need, the great emphasis on statistical 
analysis is distracting. For the student whose principal aim is to learn about 
research design, matters of statistical analysis should be treated in proper 


perspective as a tool, rather than be the main subject of discussion, if he is not 
to be diverted from his aim. y 


the chapter on “Experimental Designs Involving, Repeated Measurements of 
the Same Subjects,” this design is not even mentioned. It is discussed only in 
the chapter on the Latin square, and there primarily as illustrative of the use 


of the Latin square rather than as a design involving some distinct problems of 
its own. 


much of the terminology which has been developed by Fisher and others for 
aspects of research design. Psychologists and their students will presumably 
need to continue to consult the writings of these men. It would facilitate this 
reference if terms such as “randomized block” and “‘split plot” design had al- 
ready been encountered in a book of this sort, These aspects of design are 
treated here, and no other single labels are offered for them as more appropriate 
in psychology. To have provided any label would have facilitated the student’s 
getting a useful concept; to have provided the Fisherian label would have the 
added advantage of increasing the student's scientific literacy, 


Despite these objections, the book represents a definite gain to the 
psychological literature, even on the subject of experimental design. It 


| 
i 
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doesn't do as much as one could hope, but it does something very valu- 
able which has not been done before. 

I have a few comments on specific parts of the book, which may be 
of use to some of its readers. They follow: 


1. The author does a service in bringing into the psychological literature 
a useful convention of referring to one-tailed tests by the term significance 
point and two-tailed tests by the term significance level. The clarity and con- 
sistency with which this distinction is used here should help in eliminating a 
source of unnecessary confusion. It should be noted, however, that the distinc- 
tion as used here may lead the student into fresh confusion at one point—the 
interpretation of F when used to test the significance of the difference between 
two means. The usual use of the F tables for this problem yields a significance 
point with respect to the distribution of F, but this is equivalent to a significance 
level with respect to the difference between the means (since a high value of F 
may be produced by a difference in either direction between the two means). 
This fact is not taken account of by the author, and the student who adopts 
Edwards’ terminology will be puzzled when he finds that we do not then, as 
Edwards claims, “arrive at exactly the same conclusion that we reached by 
means of the ¢ test” (p. 184). We would, in fact, arrive at conclusions which 
differed by a factor of 2. The confusion could be cleared up by applying the 
term significance level to the one-tailed F test in this particular case; if one wants 
for this case a significance point which will correspond to that obtained through ¢, 


it will be necessary to divide the tabled p value by 2. 4 j z 
2. The author's italicized statement on pages 216-217 is too sweeping an 
might well lead a student to make an incorrect test of significance in analyzing — 
some of the designs discussed in chapters 15 and 16. à 
3. There seems to be a slightly misplaced emphasis in the author's suggestion 
(as on p. 5) that it is important to try to get continuous scales of measurement. 
Surely for almost all purposes we would gladly settle for discrete scales; there 
are other scale properties much more important to worry about than this one. 
4. The author’s statement of the meaning of triple interactions (pp. 227- 
228) is not at all clear. A person who does not already know their meaning is 
likely to understand from it that they simply confirm the existence of severa 


first-order interactions. 
5. The author's statement on page 257 that “We would thus be led to the 
variables is significant, 


false conclusion, in this analysis, that none of the main ete 
is misleading. Ifthe hypothetical experiment referred to had been done in the 
way described here, this would be the true and appropriate conclusion. 

6. It is unfortunate that Edwards’ discussion of systematic Latin squares 
(pp. 307-310) is so inconclusive. He gives the impression that methodological 
research is the only source of usable knowledge about the bias of systematic 
squares, whereas purely formal knowledge might well be of value. 

7. The value of the book is increased by the great diversity of examples 
described, both in the main text and in the problem section at the end of each 
chapter, by the numbered list of formulas printed just before the Appendix, 
and by the well-selected tables contained in the Appendix. 

Irvin L, CHILD 


Yale University, 
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COCHRAN, WILLIAM G., & Cox, GERTRUDE M. Experimental designs. 
New York: Wiley, 1950. Pp. ix+-454. $5.75. 


The authors attempt to “. . . describe in some detail the most useful 
of the designs which have been developed, with accompanying plans and 
an account of the experimental situations for which each design is most 
suitable” (p. v). They succeed admirably in achieving this and other 
objectives. It is assumed that the reader has had more than a casual 
exposure to analysis of variance, upon which virtually all of the analyses 
depend. There is no emphasis on non-parametric situations and special- 
ized tests. 


The first three chapters deal with: (1) the contribution of statistics to experi- 
mentation, and initial steps in planning experiments; (2) methods of increasing 
the accuracy2of experiments, including replication, refinement of measures, 
design, and grouping data; and (3) notes on analysis of variance. The first two 
chapters contain much wisdom, stated with such simple humility that the pres- 


Chapter IV deals with randomized designs, single, double, and triple group- 
ings, and chapter V covers factorial experiments. Each design is discussed 
under: description, randomization, statistical analysis, standard errors for 
ts, missing data, and efficiency. Lists of references and detailed experimental 


signs: split-plots, quasi-latin Squares, balanced and partially balanced incom- 
plete blocks, lattices, lattice squares, and incomplete latin squares. These 
chapters (pp. 218-390) contain numerous examples, details of numerous plans 
or layouts, and indexes to these plans. The material is presented with little 


repetition and with abundant cross-reference, so that the careful reader can 
almost use the text in cookbook fashion. 


In chapter XIV, the analysis of a series of experiments is attempted. The 


Psychologists should profit immensely from this fine book. Long 
before they heard of Fisher, psychological researchers used ortho- 
gonality and balancing procedures in their experiments. Recently they 
have learned something about the Proper statistical analysis of their 


PF 
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designs. Another less intuitively obvious set of procedures is available 
in confounding and balancing, and Cochran and Cox make these more 
available to the psychologist than do any previous authors. The re- 
viewer predicts that extensive use will be made of the balanced designs— 
chiefly of the squares, latin, lattice, Youden, etc. These designs 
will be especially useful when a multiplicity of treatments cannot all be 
given to the same experimental subject because of time, fatigue, transfer 
effects, etc. Experimental Designs opens the door to what has been a 
relatively inaccessible area to most of us, and the authors merit our 
thanks. It is the reviewer’s impression that the more the reader under- 
stands the basic principles of design, the more he will applaud the 
achievement represented by this book. 
Davip A. GRANT. 


University of Wisconsin. 


Harris, J. D. Some relations between vision and audition. Springfield, 
Ill.: Charles C Thomas, 1950. Pp. v+56. $1.50. 


When sense modalities are being compared, relations of difference 
are more easily established than those of similarity. But many sensory 
phenomena transcend modal boundaries, and some, such as adaptation, 
appear in all sense departments. This little book, consisting of a dozen 
or so brief essays (the majority less than a thousand words in length), 
stresses the functional resemblances between vision and audition as a 
start “toward arriving at general principles of organization and theory 
of the whole sensorium.” z 

The points of comparison of the two senses, not entirely systemati- 
cally selected, themselves exemplify the difficulties inherent in making 
intermodal comparisons. The topics are: absolute and differential sensi- 
tivity, the relative ranges of intensities mediated, wave frequency as a 
sensation determinant, relative efficiencies as energy integrators, ways 
in which sensations develop and decay, responses to regularly inter- 
rupted stimuli (flicker vs. flutter), the question of bilateral ititerar tion. 
events in single nerve fibers, central and peripheral determinants 0 
acuity, quantum considerations, and intersensory phenomena. 

The experimental evidences cited are quite commodiously docu- 
mented (a bibliography of over 100 titles). Still, there area few topics 
in connection with which one could wish that the visual literature had 
been appealed to in as competent a manner as was the auditory. 

Frank A. GELDARD. 


University of Virginia. 


Pastore, Nicuotas. The nature-nurlure controversy. New York: King’s 
Crown Press, Columbia Univ., 1949. Pp. xvit+213. $3.25. 
are hereditarians and 


Pastore strongly believes that conservatives e ‘ 
his thesis he examines 


that liberals are environmentalists. To support t 
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the writings of distinguished hereditarians and environmentalists and 
finds eleven out of twelve hereditarians to be political conservatives, and 
eleven out of twelve environmentalists to be political liberals. Pastore 
feels that the political attitudes determine the scientific views. To 
quote (p. 181): “Different scientists are differently affected by their 
political allegiances.... The nature-nurture controversy, qua con- 
troversy, has been sustained by the conflicting social philosophies of the 
scientists. ... It is probable, however, that in most cases the scientists 
were not aware of the specific impact of their political loyalties upon 
their scientific thinking.” 

Eight specific comments can be made: 

1. The selection of cases was made by Pastore, who admits that the 
sample is not statistically valid. 

2. The other regression equation might well have been used by se- 
lecting liberals and conservatives and seeking their views on heredity 
and environment. 

3. Since no additional judges were used, the results present Pastore’s 

. image of the views studied, not a consensus. He says (p. 17) that the 
cited quotations are intended to typify a particular point of view, but 
adds later that they are not meant to be representative of the total ex- 
pression of the person quoted. 

4. The effect of change with chronological age is neglected. Is the 
Watson of Comparative Psychology the same as the Watson of Psycho- 
logical Care of the Infant and Child? 

5. The era or social climate in which the person wrote is not con- 
trolled. In their own time, some whom Pastore labels as conservatives 
may have been liberal. All those studied lived after 1822, in the period 
‘of the greatest social change and the greatest advance in science. The 
hereditarians were all born prior to 1888, whereas four of the twelve 
environmentalists were born later than 1890. In Pastore’s own classifi- 
cation of the periods in which the persons studied were influential (pp- 
17-18), ten of the hereditarians start with 1900 as compared with four 
of the environmentalists, while two of the hereditarians start with 1919 
as compared with eight for the environmentalists. What Pastore may 
be studying is the progressive modification of thinking as the com- 
plexity of the problem of heredity and environment has become more 
apparent with time. 

6. In order to equate the data upon which the opinions studied are 
based, more control should be exercised over the intellectual and schol- 
arly background of the persons studied. According to Pastore’s classifi- 
cation, the hereditarians consist of six psychologists, three geneticists, 

-two biologists, and one statistician, whereas the environmentalists con- 
sist of four psychologists, one anthropologist, three geneticists, one 
biologist, two sociologists, and one educator. This suggests that the 
type of data with which the person has had experience may determine 
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attitudes. Studies of nature-nurture may possibly determine political 
and social attitudes. 

7. The objective effects of the work of the particular persons upon 
society is not discussed. Some who are listed as hereditarians have had a 
much greater impact in creating better atmospheres and good lives for 
human beings than some who are listed as environmentalists. 

8. No attention is given to intermediate positions in either variable 
studied; a scientist must be classed either as an hereditarian or an en- 
vironmentalist, as a liberal or a conservative. Many of the statements 
quoted, however, indicate intermediate positions. This is particularly 
true of the geneticists, whether or not they are placed in the conserva- 
tive or liberal group. 

The semantic problem with which Pastore struggles is a difficult one. 
But his solution is too easy. If his essential thesis is correct, namely, 
that a person’s scientific views are a product of his political attitudes, in 
justice to his-readers Pastore should state his own political attitudes, 
since they may be determining his own analysis of the data, From the 
book as a whole, one gets the feeling that Pastore believes that heredi- 
tarianism, conservatism, and badness are identical, while environ- 
mentalism, liberalism, and goodness are identical. This reminds one of 
the Stendler finding that first-grade children confuse beautiful, rich, and 
good and that as they mature, the concepts are differentiated. 

Jonn E. ANDERSON. 


Institute of Child Welfare, University of Minnesota. 


Hurtock, ELIZABETH B. Child development. (2nd Ed.) New York: 
McGraw-Hill, 1950. Pp. xvi+669. $4.50. 


This book represents an extensive revision of a college text first pub- 
lished in 1942. The most significant change has been the abandonment 
of the longitudinal approach of the earlier work, in keeping with what 
the author states is “the recent trend in many colleges and universities 
to separate the study of child development from that of adolescence and 
to present the two in different courses” (p. ix). Because of the increas- 
ingly large amounts of research in both fields, she continues, it is 1m- 
possible to cover the whole span of development inasingle book. There- 
fore, all material pertaining to adolescence has been removed from this 
edition, and three new chapters have been added on childhood interests, 
family relationships, and personality. 

The first two chapters present, respectively, a brief sketch of the history of 
child psycholgy and of the principles of development. Including the new materi- 
al, the remaining thirteen chapters deal with the usual topics of child psy- 
chology, such as prenatal development, the newborn, physical growth, motor 
development, speech, play, the development of understanding, and emotional, 
social, and moral development. A bibliography is appended, comprised of some 
1,250 items distributed over the last thirty years. In the relatively few instances 
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where explicit references are not given, statements are made which presumably 
reflect the general literature or the author’s own yiews. 


While the order of the chapters is fairly typical of texts of this sort, 
the basis for the arrangement of material within a chapter is not as easy 
to grasp. Furthermore, the inclusion of some systematic generalizations 
with reference to the major aspects of human behavior discussed and to 


their development would have added to the generally excellent presenta- | 


tion of the enumerated studies and would possibly have made it easier 
for the student to synthesize the citation of so many specific pieces of 
research. However, the liberal use of pictures, tables, graphs, charts, 
and other illustrative materials makes this text not only interesting but 
also a very readable elementary handbook in its area. 

In terms of age range and subject matter this book is even more, as 
Dennis observed (Psychol. Bull., 1943, 40, 536-537) of the earlier work, 
“a college textbook in child psychology.” It is one, however, that 1s 
clearly written, and it does present the student with well-digested, docu- 
mented, and illustrated summaries of research from a vast literature on 
a wide variety of topics in the field of child psychology, 


S. O. ROBERTS. 
Fisk University. 


VON BONIN, GERHARDT. Essay on the cerebral cortex. Springfield, Ill.: 
Charles C Thomas, 1950. Pp. xiv+150. $3.75. 


Written by an active and leading student of neuroanatomy, this 
essay on the cerebral cortex emphasizes structural differentiations and 
relations as determined by anatomical and histological techniques. 
Physiological methods, behavioral data, and psychological analysis are 
accorded only nominal mention. The essay is divided into seven chap- 
ters: “Historical Introduction” (12 pp.), “Theoretical and Phylogenetic 
Introduction” (15 pp.), “General Morphology of the Cortex” (33 pp:)s 
“Sensation” (33 pp.), “Action” (18 pp.), “Prediction” (7 pp.), “Emo- 
tion” (8 pp.). There are a few original suggestions—notably in regard to 


the extrapyramidal system and the somesthetic pathways—but in gene | 


eral the author maintains a co 
dogmatic attitude. 

From the author’s basic view that the output of the brain “is a 
definable function of its input,” it follows that sensation and action ‘‘are 
obvious chapter headings.” But this concept, he points out, is inade- 
quate in reference to the major portion of cortical activity, since man 
developed languages ‘‘based on a ‘symbolific’ function . . . which cannot 
be considered an output in the sense in which a simple muscular move- 
ment . . . is called an ‘output.’” The central difficulty, of course, lies 1n 
the fact that psychological analysis, which “has to proceed inde- 
pendently of anatomy and physiology,” has made little progress in de- 


nservative position and a modest, non- 
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fining the factors or functions which neurology is to localize. Further- 
more, “we have no right to expect that all the factors will be localizable 
in the sense in which classical tradition used that term.” However, 
since “both the koniocortex of the primary sensory areas and the 
agranular cortex of the precentral motor cortex must remain unencum- 
bered by things past in order to function efficiently,” memory and pre- 
diction are localized, by elimination, in the homotypical cortex. Looking 
forward as well as looking backward ‘‘must be based on the possibility 
of interchanging spatial and temporal relations.” 

In respect to general principles of neurological investigation, von 
Bonin affirms that “the function of the cerebral cortex cannot be ex- 
plained by one principle. ... Two systems are of paramount impor- 
tance, the ‘random’ intracortical and the ‘ordered’ corticocortical sys- 
tem. ... Within the (macroscopic) corticocortical system the causal 
laws of macroscopic physical events, as we know them from mechanics, 
will hold good; within the (microscopic) intracortical system the laws 
will be statistical as in thermodynamics or like those which the physi- 
cists develop for ‘fields,’ as in electromagnetism.” 

The virtues of this little volume are a forceful demonstration of the 
driving force behind the “conviction that structure should be understood 
as an enduring order impressed upon a flow of energy.” Its deficiencies 
perhaps reflect more the magnitude and inherent difficulties of the prob- 
lem than any specific inadequacies of the present author. 

Henry W. NISSEN. 


Yale University. 


PARTEN, MILDRED. Surveys, polls and samples: Practical procedures. 
New York: Harper, 1950. Pp. 624. $5.00. 

i This book represents a comprehensive treatment of a field which, in 
spite of a considerable body of work, is still more art than science. On 
the whole, the author succeeds admirably in giving a balanced picture 
of the survey field, with emphasis on “practical procedures.” The chap- 
ters on planning, methods of securing information, construction of the 
schedule or questionnaire, interview and mail questionnaire procedures, 
sources of bias and processing (editing, coding, and tabulation) provide 
an excellent (and practical) guide to these phases of survey operations. 
They should prove useful both as a text for courses in survey pro- 
cedures and as a “check list” for survey directors looking for weak spots 
in their own operations and suggestions for modifications. The value 
of the book is considerably enhanced by an extensive bibliography. 

On the debit side are the unsatisfactory treatment of sampling and 
the unqualified presentation as “fact” of many items which are, at best, 
“opinion.” An example of the latter defect is the statement on page 161, 
“processing the data from booklets is awkward and time-consuming. 
For efficient processing it is almost essential that the information be 
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transcribed to a form better adapted to office procedures.” No evidence 
for this conclusion is presented, and the reviewer knows of no conclusive 
demonstration that processing a well-designed booklet questionnaire 1s 
less efficient than processing any other type of questionnaire which con- 
tains the same amount of information. a 

Many of the assertions in the book are undoubtedly true. Most o 
them have not as yet been experimentally verified. Many readers will 
fail to grasp what is, I am sure, clear to the author of this book: there is 
considerable experience and extensive “folklore” in the survey field but 
only a meager amount of scientifically verified fact. : The book has done 
a painstaking and admirable job of collecting a wealth of experience 
from the individuals and organizations in the survey field. The reader 
must continually bear in mind that he is reading a summary of accumu- 
lated experience and that uncritical application of the experience of 
others may be dangerous. 

The treatment of sampling is quite disappointing. If the book is used 
as a textbook in a course on surveys, the instructor will do well to omit 
these chapters and draw on other sources. There is some excellent ma- 
terial presented (particularly in the chapter “Procedures for Drawing 
Samples”). On page 64, there is set forth an excellent statement of the 
aims of good sampling and the reviewer heartily endorses the statement 
(p. 403) that “research in the social sciences is still at a stage where 
biased errors are likely to be twenty to a hundred times as great as 


random errors unless the survey and sampling are very carefully de- ` 


signed and executed.” In spite of these good features the sampling dis- 
cussion is both confused and inaccurate. x 
Probably the most serious defect of the sampling discussion is the 
presentation of material based on the theory of unrestricted random 
sampling with the implication that it applies (at least reasonably well) 
to almost any type of sampling. While there are some cautions on this 
point, the general effect is to reinforce the careless procedures fostered 
by the inadequacies of most of the statistical textbooks used by psychol- 
ogists. The discussion of sampling also perpetuates the fallacious identi- 
fication of quota sampling with stratified sampling. ` 
One point which will be forcibly driven home by a critical reading of 
this book is the inadequacy of published data about survey costs. The 
author, quite correctly, stresses the importance of cost considerations 
in planning surveys. While the discussion of survey costs does not Si 
plicitly indicate the paucity of cost data, the information presen 
speaks for itself. In passing, the reviewer questions the accuracy of the 
statement that “The Bureau of the Census has found payment a 
schedule the most satisfactory because enumerators have to make thet 
calls when there is a chance of finding people at home.” ae 
There are other minor inaccuracies (and a few major ones), i 


volume. These defects may be unavoidable in a book of this scope. In 
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spite of the defects, there is a wealth of valuable advice for the research 
worker who reads the book carefully and critically. 
ELI S. Marks. 


U. S. Bureau of the Census. 


FREEMAN, Frank S. Theory and practice of psychological testing. New 
York: Holt, 1950. Pp. xxi+518. $3.50. 


The purpose of this book is stated clearly in the preface: “In the 
developing scientific field of psychological testing, there is recurrent need 
for periodic presentation of comprehensive descriptions of tests. This 
volume is intended to meet such a need.” The major portion of the book 
is, accordingly, devoted to descriptions of a large number of tests. Con- 
siderable space (54 pp.) is devoted to the Binet scales and their many 
revisions. Other chapters are devoted to ‘‘Semi-Performance and Per- 
formance Scales,” ‘Nonverbal Group Scales of Mental Ability,” ‘‘Ver- 
bal and Mixed Group Scales of Mental Ability,” “Scales for Infants and 
Preschool Children,” “Aptitude Tests,” ‘Tests of Eductional Achieve- 
ment,” ‘Personality Inventories and Rating Scales,” ‘‘Projective 
Methods,” and ‘Situational Tests.” In addition to the enumerations 
and descriptions of tests provided in the chapters listed above, the book 
includes chapters on “Basic Principles: Theoretical and Clinical,” “Sta- 
tistics of Psychological Testing,” ‘Definitions and Analyses of Intelli- - 
gence,” ‘Intelligence Tests as Clinical Instruments,” and “Applications 
and Problems.” The last is a sort of catch-all for brief presentation of 
topics like the nature-nurture problem and racial and national differ- 
ences. à 

The book is well written and should be a very useful textbook for 


_ courses in educational and psychological testing. The material included 


seemed to the reviewer to be satisfactorily accurate, although the tone 
or emphasis sometimes struck him as inappropriate. However, this is 
to be expected as a result of differences in points of view and is not a 
criticism of the book. The author is considerably more lenient with 
respect to the tests he discusses than the reviewer would be. It is en- 
tirely possible that in an elementary text materials that deserve severe 
criticism should simply be ignored; otherwise, students may become 
confused. The reviewer would like to have seen somewhat greater 
emphasis given to the flaws and limitations of tests such as the Bellevue 
Scales and the Chicago Tests of Primary Mental Abilities. As it is, the 
misinformation and speculation in Wechsler's Measurement of Adult 
Intelligence is never called to the student's attention. And the spuriously 
high reliability coefficients reported in the manual for the Chicago Tests 
of Primary Mental Abilities are accepted at face value. Unfortunately, 
a competing set of tests, the Differential Aptitude Tests (published by 
the Psychological Corporation), for which parallel-forms reliability co- 


efficients are provided, is not mentioned in the book. 
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It is gratifying to note that the author is cautious in accepting the 
claims made for tests based on the results of factor analyses. Although 
the reviewer is firmly convinced of the value of factorial techniques, he 
is worried by the uses to which these are sometimes put. 

A couple of what seem to the reviewer to be non sequiturs were 
noticed. Both are of minor importance. 


1. In the footnote on page 314, we find the statement: “But so far as AQ’s 
above 100 are concerned, they are illogical and psychologically unsound, for 
actually no one can achieve above his capacity.” It is no doubt desirable to 
point out the dangers of the AQ, but it seems a bit strong to indicate that all 
AQ’s above 100 are illogical and psychologically unsound. Though it may be 
impossible, by definition, for anyone to achieve above his ultimate capacity in 
a given field, this does not preclude our obtaining meaningful AQ’s above 100. 
For example, a child may show as much capacity on a certain mental test as 
the average child does at age 10-0 but score as high on a test of general science 
as the average child does at age 12-0 because of intense interest in the field and 
favorable opportunities to follow his interest. An AQ above 100 for this child 
would be quite meaningful. 

2. On page 173, the author mentions a correlation coefficient between scores 
derived from the Pintner-Paterson Scale and the Stanford-Binet Scale in a 


FREDERICK B. Davis. 
Hunter College. 


Hepner, Harry W. Psychology applied to life and work. (2nd Ed.) New 
York: Prentice-Hall, 1950. Pp. viii+724. $4.50. 


In this thorough revision of Hepner’s book, more material has been 
added, the structure has been tightened, and new chapters are included 
on such topics as interviewing, counseling, supervision, family prob- 
lems, and group dynamics. 

The section on industrial psychology represents perhaps the most 
outstanding part of the book. Although the individual worker’s role in 
the industrial environment is thoroughly covered, emphasis is placed 
on the implications of the important group research findings, such as 
the Hawthorne investigations, the “group atmosphere” studies of 
Lewin, Lippitt, and White, the new reports from the University of 
Michigan’s Survey Research Center, Leighton’s work on morale, and 
the advances in sociometry and attitude measurement. 

Most of Professor Hepner’s many illustrations and examples are 
properly documented, but there are instances when a more critical 
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evaluation of the illustrations would have been desirable. General 
Motors’ ‘‘Why I like my job contest,” for instance, is described without 
a critique of some of its sampling procedures and assumptions (pp. 471- 
473). A statement that “union members are more inclined to favor 
‘holding back’ (of production) than are non-union workers” (p. 401) 
needs support in view of the contradictory evidence recently provided 
by Selekman. 

Similarly, the section on the adjustment concept contains some con- 
clusions based on clinical insight which could have been more profitably 
supported by experimental evidence. The statement “to understand an 
adult we must understand how he felt as a child” (p. 113) requires ex- 
amination in the light of findings of the field theoreticians. The state- 
ment that “the strength of a nation...depends mainly upon the 
strength of personality of its people” (p. 45) introduces a vaguely mysti- 
cal conceptualization. The belief that ‘‘the human race has progressed 
because heroic individuals have used positive adjustment in the face of 
adverse situations” (p. 44) is not particularly strengthened by the case 
history of a life-term prisoner who was able to make good in the adver- 
tising business. 

The above should not detract from the over-all excellence of the 
book. In his revision, Professor Hepner has improved an already good 
book, which no doubt will again enjoy wide popularity among teachers 
and students alike. 

IrvinG R. WESCHLER. 


University of California, Los Angeles. 


FROMM-REICHMANN, FRIEDA. Principles of intensive psychotherapy. 
Chicago: University of Chicago Press, 1950. Pp. xv+246. $3.75. 


This book has many distinctive and admirable qualities. It is writ- 
ten with an almost epigrammatic conciseness and clarity. It is calm 
and objective in mood yet definite, confident, and provocative. Indeed, 
it is a daring book in that it describes many technical innovations and 
serenely disregards entrenched dogma and doctrine. 

Throughout the book one senses the long and varied experience, the 
wisdom, and the expertness of the author. Useful observations are made 
regarding almost every type of personality deviation which a psycho- 
therapist is likely to encounter; but the author is particularly interested 
in the intensive treatment of psychotics, and it is here that some of her 
most trenchant and original discussions are to be found. Outstanding in 
this connection is the author’s demonstrated premise that psychotics 
are treatable on the basis of the same underlying principles as are ap- 
plicable in the neuroses and that the “security operations,” or symp- 
toms, of these two classes of patients are not basically different. To 
many readers the discussion of the qualifications and vicissitudes of the 


therapist as a person will also be of special interest and value. 
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The author reflects, and has importantly contributed to, the think- 
ing of the late Dr. Harry Stack Sullivan and other psychiatrists, psy- 
chologists, and social scientists who have been connected with Chestnut 
Lodge Sanitarium, the Washington School of Psychiatry, and the Wil- 
liam Alanson White Institute of Psychiatry in New York. In keeping 
with the general position of the “Washington School,” Dr. Fromm- 
Reichmann accepts many: of the basic tenets of Sigmund Freud: the 
reality of repression (Sullivan preferred the term “dissociation”), the 
anxiety theory of symptom formation, the therapeutic significance and 
utility of transference (“‘parataxic distortion” of interpersonal relations), 
and the premise that the primal pathogenic conflict is between cultural 
pressures for conformity to moral standards and the biologically given 
impulses of sex and aggression. On the other hand, Dr. Fromm-Reich- 
mann, like many of her colleagues, swiftly dismisses the speculations of 
Freud regarding the “death instinct” and libido theory, expresses seri- 
ous reservations regarding the classical Oedipus complex, and breaks 
with established traditions regarding many of the more routine features 
of psychoanalytic procedure. 

This book is so simply written that beginners in psychotherapy will 
find it a useful and inspiring guide, and it is so replete with shrewd in- 
sights and general clinical sophistication that few experts will fail to 
enjoy and profit from it. From the standpoint of the reviewer, the book 
has only two major defects. In what we may suppose was the author’s 
wish to give a semantically streamlined and highly operational account 


perceived as a lack of theory and conceptual integration. Many of the 
author's observations are laid end to end without being tied together in 
any systematic way. But as one thinks further about the book, it will 
become evident that this weakness is related, somewhat adventitiously, 
ito the book’s greatest strength. As already indicated, the author fol- 
lows the lead of Sullivan in discarding most of the biological baggage 
that psychiatry and even psychoanalysis (in a little different guise) has 
traditionally carried. 
lems of psychotherapy squarely in the context of interpersonal rela- 
tions, where they assuredly belong. However, the author’s case would 
; shave been materially strengthened if she had not also disregarded cer- 
tain of the constructs, or intervening variables, which form so impor- 
tant a part of Freud’s later theorizing. From a formally theoretical 
standpoint, the book as it stands represents a somewhat naive form of 
social behaviorism; but this is a defect which could be easily remedied 
and is more than compensated by the book’s many virtues and 
strengths. 
; O. H. Mowrer. 
University of Illinois. 
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Lerever, D. WELTY, TuRRELL, ARCHIE M., & WEITZEL, HENRY I. 
Principles and techniques of guidance. (Rev. Ed.) New York: 
Ronald, 1950. Pp. vii +577. $4.25. 


This ambitious volume of fifteen chapters is offered as a thorough- 
going revision of the first edition with the addition of two new ap- 
proaches. First, while subscribing to the role of the guidance specialist, 
more attention is given the part played by the classroom teacher in the 
guidance program. Second, vocational guidance receives increased em- 
phasis in the revised volume. The fifteen chapters are arranged into four 
parts. Part I deals with the basic concepts and principles of guidance; 
Part II with the group approach to guidance; Part III with individual 
guidance and counseling; and Part IV with evaluation and follow-up. 

Contents of the book vary considerably among the chapters both in 
quality and detail of treatment. There is appropriate emphasis on the 
need for personalization and individualization of the curriculum, The 
usual techniques and tools of guidance are described and illustrated, 
some more thoroughly than others. The discussion of basic principles 
seems to the reviewer to be fundamentally sound, and there is an es- 
pecially good chapter on tests. One chapter on selected guidance sys- 
tems is timely, and will be helpful to those struggling with problems of 
organization. ` 

The need for the guidance program, according to the authors, stems 
from the absence of an ideal system of education, and hence is recog- 
nized as a temporary expedient. Group approaches to guidance pres- 
ently are therefore necessary. One chief function of the counselor is 
that of directing and supplementing the work of the teacher. It is not 
clear to the reviewer whether the authors would subscribe to the need 
for the counseling specialist under an ideal system of education. 

Brief reference is made to nondirective counseling. It is recom- 
mended that “autocratic, prescriptive, and directive approaches” should 
be replaced by “some of the techniques” of the nondirective method. 
Just what of the techniques could be used without modification in the 
highly authoritative guidance setting presented by the authors, is not 
indicated. Elsewhere in the book it is suggested that techniques and 
methods used should lie somewhere between more highly structured 
and nondirective methods, which is hardly more clarifying. 

While the authors regard the part-time or full-time counseling 
specialist as playing the double role of leader of the guidance program 
and specialist in dealing directly with certain adjustment problems, 
there is an absence of suggested framework within which the counseling 
specialist could coordinate the guidance efforts of classroom teachers 
and other staff members in meeting without duplication of effort the 
needs of the individual student. This, in the reviewer’s opinion, is the 
greatest weakness of the book. é y 

The guidance needs of exceptional students are recognized, and 
some of them are dealt with in detail. This discussion, however, has 
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limited application to those of superior intelligence and special talents, 
to whom a total of only two and a half pages are devoted. Priority 1S 
given to students with various kinds of problems—recognition of a 
problem being necessary to set the guidance machinery in motion., The 
authors are not alone in failing to give sufficiently detailed attention to 
the needs of those who present no obvious problems, but whose superior 
capacities need direction into stimulating outlets. In spite of its limita- 
tions the book has much to offer the discriminating reader. 
Josern V. HANNA. 
New York University. 


Kent, Grace H. Mental tests in clinics for children. New York: D. 
Van Nostrand, 1950. Pp. ix+180. $2.45. 


The author states that this book is intended for advanced students 
in clinical psychology. She states further that it was her wish “to 
present a point of view not generally recognized.” This reviewer thinks 
that the author has achieved both goals with unusual success. This 
book will be of considerable help and interest to advanced students 11 
clinical psychology, and the point of view, while not generally recog- 
nized, needs to be emphasized. 


In chapter I, Dr. Kent introduces the problem of mental tests for children 
by considering the reasons for children’s being referred to a clinic. The reasons 
discussed include mental retardation, reading difficulties, adoption suitability, 
and misconduct. The clinical examination is discussed in chapter II. The 
author emphasizes the need to make the examination appeal to the child, the 
use of praise, and the clinical observations. 

Chapter III, “Sources of Error in Use of Tests,” might be considered as the 
author's statement of rationale. The point of view is that undue emphasis an 
importance have been given to the quantitative aspects of mental testing- 
Diagnostic errors may derive from taking scores too literally. This emphasis 
is the major contribution of this book. For example, in chapter IV, “The 
Composite Scale Versus the Battery,” the author states, “There is naturally 4 
demand for the composite scale, on the ground that it can be presented more 
or less mechanically by a psychometrist of comparatively little training. 
calls for more judgment on the examiner’s part to select sub-tests suitable fora 
given subject than it requires to run through a rigidly prescribed series of tasks. 
It must not be forgotten, however, that the results of the mechanically presented 
examination are frequently misleading.” 


This reviewer finds the emphasis on the need to base a diagnosis on 
the complete appraisal of the child, rather than primarily on his scores, 
to be refreshing and stimulating. Some psychologists will not agree 
with this point of view, but Dr. Kent speaks authoritatively, and her 
discussion reveals a wealth of clinical experience from which her argu- 
ments derive. It is a practical and timely book. Clinical psychologists 
in service clinics and those responsible for training will find it helpful. 

HELMER R. MYKLEBUST. 

Northwestern University. 
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Haun, M. E., & MacLean, M. S. General clinical counseling. New 
York: McGraw-Hill, 1950. Pp. xi+375. $3.50. 


Written as a text for graduate students preparing to become pro- 
fessional counselors, this book discusses the principles and functions of 
counseling and describes some of the basic counseling techniques. The 
authors’ approach is problem-centered or, perhaps better, centered 
about students with problems, and the general role of counseling in 
education for personality development is given little attention. Accept- 
ing this limitation, General Clinical Counseling is a commendable text. 


The first part of the book concerns itself with a definition of counselors and 
counseling. The problem orientation is obvious in this definition: “Clinical 
counseling, as the term is used in this book, is a process which takes place ina 
1-to-1 relationship between an individual troubled by personal problems with 
which he has been unable to cope alone and a professional personnel worker 
whose training and experience qualify him to aid others to reach solutions to 
various types of personal difficulties.” The 1-to-1 process is emphasized to the 
point that counseling involving two or more clients—for instance, marriage 
counseling—falls outside the definition of clinical counseling. 

Included in this section is a discussion of the preparation desirable for coun- 
seling. Conspicuous through its absence is the statement issued by the National 
Vocational Guidance Association in 1949. 

Next follow sections on principles of clinical counseling and the nature of 
various types of problems, including vocational problems and educational 
problems. Problems with broader implications are not included in this section 
nor discussed systematically in the book. 

The major portion of the book is devoted to a discussion of the tools and 
techniques of counseling. These include counseling records, the interview, 
standardized tests, sociometric devices, occupational information, and statistics. 
It seemed to the reviewer that undue attention was given to the Minnesota 
Occupational Rating Scale. Although this scale has been found to be extremely 
useful in the training of counselors, its actual use in counseling interviews is 
relatively limited. 

The final section of the book is 
study would be of greater instructional 
the interviews. Before interviews cou 


devoted to a systematic case study. The case 
| value if it included actual excerpts from 
Id be recorded and accurate typescripts 
obtained, a textual description of case work was the best that could be used for 
instructional purposes, but now that recording equipment is so easily available, 
samples of the actual interviews can be used most effectively. 


The chief criticism that can be made of this text is that it looks 
backward rather than forward. Most of the discussion centers about 
what counseling has been, rather than what it could be. Much of the 
relevant research done in counseling, and certainly there has been 
relatively little, is omitted, and the authors apparently do not base their 
presentation on that research. Such pertinent research as that recently 
coming from the University of Chicago is not mentioned. The recent 
emphasis on the social context in which counseling takes place also 
fails to appear in this book, although the recent contributions of 
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semantics and sociometry are recognized. The social significance of 
counseling is not explored. 
Worth particular mention is the book’s fine and lucid style of ex- 
pression. It provides both interesting and pleasurable reading. 
RALPH F. BERDIE. 
University of Minnesota. 


Lanpis, CARNEY, & BoLLEs, M. MARJORIE. Textbook of abnormal 
psychology. (2nd Ed.) New York: Macmillan, 1950. Pp. x +634. 
$5.00. 


According to its authors, “The present revision was undertaken be- 
cause of the vast amount of new research findings in the medical, social, 
and biological sciences during and since World War II.” The writers 
have interwoven these recent findings into the fabric of classical ab- 
normal psychology in such an excellent fashion that one cannot tell 
where the old leaves off and the new begins. As was true of the original 
edition, published just five years ago, this revision is certainly one of 
the best treatments of abnormal psychology available today. In some 
ways it is the best. 

There appear to be only a few important studies and recent trends 

- omitted in the revision, but in the reviewer's opinion certain such 
omissions are to be regretted. For example, in the discussion of typology 
the authors cite Kretschmer’s classical types but do not mention the 
methodologically improved studies of Sheldon. The recent elaborate 
factorial studies of Cattell and Eysenck are not treated, even though 
factor analysis appears to be one of the more important methodological 
advancements in the field of abnormal psychology. The very recent 
cooperative endocrine studies of the Worcester group under the direc- 
tion of Hoagland and Pincus are not mentioned, despite the fact that 
these studies offer one of the most promising attacks on all the psy- 
choses. The significant aspects of role-taking as elaborated by Cameron 
are overlooked, as are the recent attempts to bring behavior disorders 
into the theoretical framework of learning theory. There are 4 few 
other omissions although in the reviewer's opinion they are not so SI8~ 
nificant as those mentioned above. 


The order of presenting the material in the revision is much better and far 


more “teachable” than was the case in the original edition. The book is arrange 

into five basic sections. The first section presents a brief orientation and intro- 
duces the reader to the eclectic viewpoint which the authors attempt to main- 
tain throughout their book. The second and longest section is given over to the 
precise description of the various representative kinds of abnormal behavior. 
The order of presenting the descriptions keeps the various headings such as 
neurosis and psychosis distinct from each other. In the first edition this was 20t 
the case, and jumping back and forth was often quite confusing. The third 
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section presents an extremely fine review of the explanations of abnormal be- 
havior dealing with such varied topics as heredity, culture, development, the 
brain, etc. That these authors are clearly at home with their material is quite 
evident from an examination of this section. The fourth section deals with the 
general features of psychopathology, which are classically treated under the 
heading of disorders of sensation, emotion, intellect, etc. The fifth and last 
section, headed ‘‘Diagnosis and Therapy,” is improperly named since it includes 
much more than is generally considered under these specific topics. The re- 
viewer feels that too little attention is given to diagnosis and therapy, even 
though these are usually topics included in so-called ‘‘clinical psychology.” 
The chapter on the law as applied to abnormal psychology is especially good and 
should be carefully studied by all psychologists. 


Though the authors state clearly that they intended to approach 
abnormal psychology from an eclectic and unbiased viewpoint, there is 
an unmistakable leaning toward biological interpretation. This leaning, 
in the reviewer's opinion, is easily defended in view of the greater num- 
ber of precise and objective biologically oriented studies of abnormal 
behavior than can be found in the social field. Nonetheless, the authors 
have maintained an exceptional degree of open-mindedness while still 
preserving the skepticism of the scientist. 

The authors state that if they “be allowed a prediction, it is that the 
next five to ten years will provide more additions to our basic knowledge 
of mental abnormality than have been made during the past fifty years.” 
It is the reviewer's conviction that should the authors’ prediction turn 
out to be true, they could do no greater service to their profession than 


to revise their book again. 
ROBERT P. FISCHER. 


Marietta College. 


WATKINS, J. G. Hypnotherapy of war neuroses. New York: Ronald, 
1949. Pp. x+384. $5.00. 


With incisive style, Watkins writes about the skillful use of hypno- 
therapy with diverse problems. The book is of definite value to those 
interested in hypnosis, either for research or more pragmatic purposes. 
Part I is somewhat repetitious of well-known facts about neurosis, but 
Parts II, III, and IV discuss in detail techniques of induction, palliative 
therapy with individual cases, and advanced therapy with an en- 


trenched phobia. 
Whereas the more nondirectively oriented reader will be shocked by 


some of the procedures the author employs, the latter is frank about the 
limitations of hypnotic and directive methods generally. ‘His basic aim 
in the military setting is not “to rebuild the patient's basic personality 
structure but . . . to relax, if not resolve, a few of the major unconscious 
conflicts and to strengthen the ego.. .’ This reviewer was partic- 
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ularly impressed by the skill with which various nuances of hypnotic 
behavior were employed. Among these may be cited the “in-and-out” 
method wherein the patient is successively brought into and out of 
trance, progressively recalled memories, automatic writing, and re- 
adjusted memories. (A critical point, however, is that “adjusted” 
memory may be ineffective in that it may not provide a completely 
affective working through. Although this limitation is acknowledged, 
more research is needed on the length of time the changed memory 
persists, how well it is integrated, etc., before the method becomes 
widely practiced as a technique.) 

One may take issue with the author’s contention that antisocial be- 
havior may be induced under hypnosis, although he does admit the 
evidence is controversial. R. W. White, for one, seems to favor the view 
that such behavior cannot be suggested. This is certainly an area where 
research must be pursued to shed important light on the superego. 

A minor criticism is the insertion of a glossary defining obvious 
terms, which is redundant since the book is geared for the professional. 
However, this does not detract from a readable and useful casebook. 


RE RALPH D. NORMAN. 
University of New Mexico. 
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THE SENSORY CAPACITIES OF INFRAHUMAN 
MAMMALS: VISION, AUDITION, GUSTATION 


PHILIP ASH 
The Pennsylvania State College 


I. INTRODUCTION 


In spite of the voluminous literature on animals and animal experi- 
mentation, huge lacunae exist with respect to detailed and reliable infor- 
mation concerning their sensory capacities and limitations. R. L. 
Yerkes has pointed out this shortcoming with respect to the chimpanzee 
(181) and the other great apes (185). 

N. L. Munn’s 1933 text on animal psychology, which carried the 
subtitle, “The Behavior of the Rat” (105), devoted a scant thirty pages 
to the sensory processes of the animal that had been the subject of 
research for over a quarter of a century. In his recent monumental 
volume (107) reviewing psychological resarch on the rat to 1950, much 
more information concerning the sensory capacities of this animal is 
available, largely as a result of research since 1930. He points out (107, 
p. 180), however, that although in no other animal, with the possible 
exception of man, has sensitivity been as thoroughly investigated, large 
gaps in knowledge still. exist with respect to color vision, hearing, and 
the limits of sensory differentiation in other modalities. The paucity 
of information available, however, can be appreciated only when the 
fragmentary facts are assembled and compared with the extent of the 
animal kingdom. It is the purpose of this review to collect the quanti- 
tative data with respect to the limits of visual, auditory, and gustatory 
capacities of infrahuman mammals, to indicate the coverage in terms of 
Species and experimental populations, and to describe and compare 
methods employed to determine these capacities. The choice of topics 
and topic subdivisions has been largely dictated by the volume of data 
available. Vision and audition both represent areas of considerable 
work; gustation has been treated in a driblet of papers; and all other 
receptive capacities combined are relatively terra incognito. 

General reviews may be found in the comparative psychology texts, 
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particularly Watson (167) to 1914, Washburn (163) to 1926, Maier 
and Schneirla (99) to 1935, Warden, Jenkins, and Warner (160, 161) to 
1936, Fields (42) to 1946, and Harlow (65). Yerkes (181) and Yerkes 
and Yerkes (185) have summarized the data for chimpanzees and the 
great apes, and Ruch (134) has prepared a rather complete (to 1941) 
bibliography of the literature on primates. Munn (105, 107) ganun 
rized the data for the rat. Razran and Warden (124) reviewed the ar z 
ings with respect to the sensory capacities of dogs as determined by 
Russian workers using the conditioned reflex method (up to 1929). 
Honzig (73) and Ghiselli and Henry (49) briefly covered the role © 
sensory acuity and the sensory thresholds of rats in relation to maze 
learning. Annual reviews of current findings relating to sensory proc 
esses are given by Davis (29), Hartline (67), and Olmstead (112, 113). 
These reviews contain brief references to studies of mammalian sensory 
capacities. y 
There seems to be little question concerning the psychological 1m- 
portance of investigations of the sensory capacities of numerous mam- 
malian species. The animal is well established as a research tool tO 
supplement work on man and to provide information that cannot Þe 
obtained with human subjects. It should be stressed, however, that 2° 
transfer from infrahuman to human behavior can be made with confi- 
dence until contingent similarities and differences in sensory capacitY 
are determined and evaluated. The selection of animals for particular 
studies, the development of appropriate apparatus, and the formulation 
of suitable experimental designs depend, or perhaps should depend, UP 
on the characteristics of the animals themselyes. Fundamental amon 
these characteristics are the limitations and response ranges of the sen- 
sory modalities through which stimuli are received. Unless the limits 
of these sensory modalities are known for large groups of animals, 


intelligent selection of experimental populations and adequate exper" 
mental designs are difficult or impossible. 


II. VISION 


More has been written about vision in mammals than about all the 
other sensory modalities combined. 

The field of vision has traditionally been broken down into a variety 
of subfields: visual acuity, brightness discrimination, color vision, MOV® 
ment discrimination, flicker discrimination, depth discrimination, form 
and pattern discrimination, size discrimination, and distance discti™” 
nation. In the majority of these areas, however, substantial data CO” 
cerning threshold functions are lacking. For example, various investiga” 
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tors have been able to demonstrate brightness discrimination behavior 
in mice, rats, guinea pigs, rabbits, chickens, raccoons, porcupines, cattle, 
dogs, monkeys, cats, and horses. But in spite of the fact that this is 
one of the easiest discriminations to establish, variations in apparatus 
and methods have made it almost impossible to state comparable thresh- 
old values. Form discrimination has also thus far not yielded to ade- 
quate standardization which would permit cross-species comparisons. 
This paper will therefore limit consideration to studies dealing with the 
measurement of visual acuity thresholds and color vision, with inciden- 
tal reference to the role of brightness in color response behavior. 

In addition to the general treatments referred to in the introductory 
Paragraphs, vision in mammals (anatomy, physiology, and visual 
Capacities) is treated in Bartley (8, 8a), Detwiler (30), Granit (53a), 
Parsons (color vision) (115), Rochon-Duvigneaud (131), Stagner (145), 
and Weymouth (179). Detwiler’s Vertebrate Photoreceptors and Bart- 
ley’s Vision are especially valuable for their accounts of the visual 
mechanism. However, the data on the response capacities of mam- 
malian species are conspicuous by their absence. The visual literature 
has been catalogued by Fulton, Hoff, and Perkins (44) in a bibliography 
of over 3,400 items. 


Visual Acuity 


Redetermination of the visual threshold of man by Hecht, Schlaer, 
and Pirenne under the “most favorable conditions of dark adaptation, 
peripheral vision, small test fields, short exposure, and selected portions 
of the retina” yielded an absolute threshold of 2.1 to 5.7X10- ergs in 
the blue-green, corresponding to between 54 and 148 quanta at the 
cornea, and probably 5 to 14 quanta absorbed by the rods, or an absorp- 
tion of about 1 quantum each by 5 to 14 rods out of 500 in the geometri- 
cal image of the stimulus. With so few quantainvolved, human thresh- 
olds should (and do) show great variation. It is to be anticipated 
that similar variation, based upon the same considerations, should ap- 
pear in other species. 

Minimum separable and minimum visible thresholds. Minimum sepa- 
rable acuity (the acuity of distinguishing two lines in close apposition) 
and minimum visible acuity (the acuity of distinguishing a single line 
against a homogeneous background) have been regarded as dependent 
upon the same processes, but the thresholds for the two functions vary 
greatly, In man, minimum separable acuity varies between 1.0 and 0.5 
Minutes of arc, while minimum visible acuity approximates 0.066 
minute. With the exception of Kliiver (90), Warkentin (162), and 


292 PHILIP ASH 


Smith (142), however, determinations in animals have been in terms of 
minimum separable acuity only (see Table I). 

Methods. The discrimination technique has constituted the primary 
method employed in the study of visual acuity in animals. Some modi- 
fication of the Yerkes-Watson discrimination box (184) has been used 
by Spence (144) and Johnson (84, 85, 86, 87). Lashley employed the 
jumping technique he devised for the study of pattern vision (95, 96). 
Smith (141, 142) employed a combined discrimination and conditioning 
technique, which seems to be a version of the Yerkes-Watson apparatus 
in which an electric shock punishment is introduced before the animal 
reaches a goal point. A stimulus box is set at the end of each of two 
runways. After release from the cage, the animal is required to make a 
discrimination response at the end of the runway table away from the 
boxes. If the response is correct, the animal may approach the box and 
obtain the food by pressing a lever. If the response is incorrect, it is 
shocked at the beginning of the runway. 

In the discrimination studies, the stimuli characteristically are 
modified Ives instruments which present the animal with visible striae: 
One test field is adjusted to a point where it appears homogeneous, and 
in the other the striae are gradually reduced until a discrimination 
between a striped and homogeneous field breaks down. Another metho 
employed involves setting up the fields so that the striae in one field 
are at right angles to the striae in the other. The separations are then 
reduced until this discrimination breaks down. Johnson (85) found 
that the two methods yielded comparable results. 

Warkentin (162) determined visual acuity thresholds by means of 
oculocephalogyric responses to a moving visual field. The anima. 
was placed in a rotating cylinder that contained vertical black and white 
striations which took the place of the Ives gratings. Smith and Warken- 
tin (143) employed optokinetic responses in a similar manner. 

Kliiver (90, p. 227 ff.) employed an unlearned response (grasping) 
technique in his work with monkeys. The animal is confronted with 
a box near the top of which is an opal glass, illuminated from the bot- 
tom. Within reach of the animal, and lying on the glass, is a thread to 
which food is attached. If the thread is visible, the animal grasps a 
and pulls in the food. The experiment is performed in a dark room with 
illumination available only from behind the’opal glass. Kliiver also 
used the ‘‘pulling-in”’ technique in a variation of the traditional discrimi- 
nation experiment. The animal faced two or more boxes, above one 
of which was placed a positive stimulus field (e.g., a cardboard with a 
line drawn on it) while above the others a blank card was placed. The 
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animal was trained to pull toward him the box under the positive stimu- 
lus field. 

While the results obtained from this last method may provide a 
rough index of acuity or discriminative capacity, the method as used 
is probably too uncontrolled in terms of brightness, accommodation 
distance, and especially measurement to yield very exact threshold 
values. 

Results of visual acuity studies. Visual acuity has been demonstrated 
to be a function of the test object, accommodation distance, general field 
illumination, and illumination of remote regions (8, p. 34 ff.), when 
stimulus characteristics are considered. These are quite probably the 
minimum variables from the stimulus side. Yet the reported animal 
studies do not specify all these factors, nor are sufficient data available 
to reduce to a common denominator acuity measurements resulting 
from different test situations. Table I presents visual acuity figures 
found in the literature for mammalian species. 

It is to be noted that wide interspecies differences manifest them- 
selves. However, in view of the extremely limited character of the 
samples employed, it may be that intraspecies variation is still greater, 
except for the most divergent species. 

Visual acuity and other visual functions. Visual acuity, as dis- 
tinguished from brightness, size, distance, and form discrimination, 
shows little relationship with phylogenetic status (162), although from 
a structural standpoint great interspecies differences may be noted 
with respect to the fineness and distance apart of the receiving elements 
and in the number of conducting and association elements. It is there- 
fore possible that phylogenetic differences with respect to discrimina- 
tions other than acuity are to be accounted for, not in terms of any im- 
provement on the optical efficiency of the eye, but in perceptual proc- 
esses associated with vision and in the intelligence of the animals in 
solving the problems by means of which an experimenter measures 
brightness (or other) discrimination. On the other hand, precisely these 
interspecies structural differences may be invoked to account for visual 
acuity differences. Grether (63) reviewed the data on minimum sepa- 
rable acuity thresholds for the chimpanzee, rhesus monkey, Cebus 
monkey, rat, pigeon, and gamecock, and used the data for a computa- 
tion in terms of retinal image width. He concluded that thresholds 


thus expressed provide a more direct basis for interspecies comparison 


of ocular efficiency than do visual angles. Because of their smaller eyes, 
all animals considered compared favorably with man when retinal 
Widths were substituted for visual angles as a measure of acuity. 
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TABLE I 
* 
VISUAL Acuity THRESHOLDS IN INFRAHUMAN MAMMALS 


Mini- Mini- 
— Bright- mum mi 
e non Visible 
l N Method $ ness Separable i 
Anima el Distance (mll.) Acuity Acuity 
(cm.) (min)  (min.) 
Rhesus monkey 2 Discrimination box 72 37.0 0.90 
(171) 0.75 0.67 
Chimpanzee 2 Discrimination box "120 3.98 0.47 
(144) 
Cebus monkey Discrimination box 60 3.85 0.95 
(85) 
Java monkey 1 Thread-grasping 28 (0.007) t 2.5 
(90) (“‘pulling-in” tech- 
nique) 
Cebus monkey 1 Discrimination—single 200 Sunlight 0.044 
(90) thread 
(“pulling-in” tech- 
nique) 
Albino rat (96) 3 Jumping technique 20 52-86 
Pigmented rat 5 Jumping technique 20 26-52 
(96) 
Cat (142) 2 Discrimination and 50-120 5.5} 0.45-3.3 f 
conditioning ? 
Domestic rabbit Oculocephalogyric 1.4-1.8 
(162) response 
Wild rabbit Oculocephalogyric 0.50 
(162) response 
Guinea pig Oculocephalogyric .50-1.4 
(162) response 


* All studies but Warkentin’s (162) 
t Foot-candle illumination. 


f Not a threshold, but the minimum obtained with the apparatus, 


) used visual striae produced by some version of the Ives apparatus. 


ys 
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The precise meaning of this conclusion for comparative studies is 
not clear, however. A four-cylinder gasoline engine will yield more miles 
per gallon than an eight-cylinder engine. If a comparison is to be based 
upon gasoline consumption, the smaller engine is “better.” However, 
if other performance characteristics such as acceleration, speed, and 
hill-climbing ability are taken as criteria, the larger engine invariably 
proves the “better.” If interspecies comparisons are to be made in terms 
of the dimensional characteristics of the “real world,” then the latter 
kind of analysis is assumed. An interesting experimental problem is 
posed, however: What is the relationship between acuity of sensory 
discrimination and adequacy of perceptual and cognitive organization? 
Ghiselli and Henry (49) found a correlation of .31 between differential 
proprioceptive sensory thresholds and learning in rats, and one of .36 
between sound thresholds and learning, when the stimuli were above 
the absolue threshold. Too frequently, however, the absolute threshold 
is not known or considered. For example, if the rat’s eye is as efficient 
as the human eye when the physical stimulus components are equated 
in terms of comparable retinal image width, then under these conditions 
what are the characteristics of rat learning? It is suggested that learning 
experiments might be arranged to take these factors into account. Typi- 
cal apparatus design calls for scaling equipment down to the size of the 
animal, whereas these considerations suggest that the size of the test 
object must be increased as retinal image width decreases if the level of 
difficulty from point of view of basic sensory discrimination is to be 
held constant. 

It seems clear that the interrelationships of these factors have not 
yet been adequately explored, and that the data essential to undertaking 
such investigations are still lacking. In this connection, Harlow (65) 
points out that no discussion of visual discrimination is complete with- 
out noting the great emphasis placed on utilizing efficient apparatus, 
in contrast to the comparatively slight emphasis placed on utilizing 
efficient stimuli. Kohts (183), for example, found that stereometric 
objects are more easily discriminated by the chimpanzee than are the 
types of stimuli (designs painted on flat surfaces) commonly used in 
animal laboratories, and it is not unlikely that this finding would hold 
good for many other species. 


Color Vision 


One of the most controversial topics in animal psychology has been 
that of color vision in species below man. In the first place early experi- 
mental evidence suggested it was lacking in such favorite laboratory 
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animals as the rat. In the second place, theories of vision that consider 
color discrimination dependent upon an evolutionary process in the eye 
(and color blindness in man an evidence of atavism) seem to require that 
color vision, if it exists below the primate level, be very rudimentary at 
best (58). The doctrine that color vision was probably lacking below 
the primate level in mammals therefore became an accepted part of 
the literature, and led Munn to conclude that ‘‘... the rat is color- 
blind . . . [and] these results...are amply substantiated by many 
other experiments involving infra-primate mammals, all of which ap- 
pear to lack cones” (105, p. 131). 

The more recent evidence has reversed or substantially qualified 
this conclusion, although. Munn, in his latest summary of the issue 
(107, p. 143), suggests that the existence of color discrimination in the 
rat is still so controversial a question that further research to refute or 
support the available positive results is required. . 

Three lines of evidence are available for the study of mammalian 
color vision: first, experiments in which the animal is trained to make a 
positive response to one color and no response or a negative response to 
another; second, anatomical and histological studies of the eye to deter- 
mine the presence or absence of cones; and third, electroretinographic 
studies to determine by comparison of the spectral curve in the light- 
adapted eye with the curve of dark adaptation, whether the differences 
characteristic at the human level appear (Purkinje phenomenon, dis- 
placement of photopic curve). 

This paper will be limited to the first line of evidence primarily; 
with reference to a few of the findings concerning the spectral curves 0 
some species. 

Methods. A wide variety of techniques have been employed to deter- 
mine the existence of color vision in mammals, `The most frequently, 
used apparatus has been the Yerkes-Watson discrimination box or some 
modification of it (21, 89, 103, 104, 106, 108, 155, 157, 164, 168). Walton 
and Bornemeier (158) and Russell and Walton (135) worked with the 
Lashley jumping apparatus. The conditioned response technique was 
used in Pavlov’s laboratory (120), by Walker in Bekterev’s laboratory 
(124), and by Brown (18). Kliiver had monkeys pull in strings to which 
differently colored boxes were attached (90). 

As wide a range of light sources as techniques have been utilized. 
The most precise light source, spectral colors, was used early by Watson 
(166, 168) and more recently by others (18, 53, 50, 75, 149). More 
frequently, however, monochromatic light was obtained by means of 
Wratten or other filters (103, 106, 108, 155, 157, 158), Hering and 


nN 


— 


= 


SENSORY CAPACITIES OF INFRAHUMAN MAMMALS 297 


Bradley papers (10, 75, 89, 104, 164, 169), dyes (139), paints (21, 22), 
colored disks (55), cards (19), and the color wheel (92) also have pro- 
vided the color stimuli. 

This variety in method has without doubt contributed to the lack, 
or apparent lack, of consistency in results, particularly in the case of 
animals with which a large number of experiments have been performed. 
The most serious shortcoming, one which seems to be common to almost 
all the earlier experiments, is the absence of adequate control of the 
brightness factor (145). 

In the first place, adequate brightness control is difficult or impos- 
sible when papers or paints are used, and presents some problem with 
filtered lights that are not strictly monochromatic. In the second place, 
in some instances brightness of the stimulus colors was matched for the 
human eye. Infraprimate mammals generally react much more readily 
to brightness differences than to hue differences, and it has been demon- 
strated that hues matched for brightness to the human eye may appear 
of different brightness to the animal’s eye. Current technique there- 
fore calls for the selection of a pair of hues demonstrably equivalent in 
brightness for the experimental animal, and subsequent training of 
different animals from those on such a pair of colors used for the selec- 
tion (“confusion colors”). Finally, after differential discrimination to 
this pair is established, control experiments in which the brightness 
relations of the colors are systematically varied are necessary. 

Experimental evidence on the presence or absence of color vision is 
available for only a very few species, and conclusions in which any - 
confidence can be placed are possible only for primates, rats, and pos- 
sibly dogs. 


Squirrel and porcupine. Sackett (136) reported positive findings 
with respect to the existence of color discrimination in the porcupine, 
and Colvin and Burford (22) claimed evidence that the squirrel could 
discriminate colors, but in neither case was brightness controlled. 

Raccoon. Cole (19) and Cole and Long (20) reported positive results, 
but brightness was not controlled, or it was merely equated for the 
human eye. Davis (28) found that his animals were responding to a 
brightness difference, rather than a hue difference. Gregg and Mc- 
Pheeters (56) obtained some evidence of color discrimination, but in a 
later study Gregg, Jamison, Wilkie, and Radinsky (55) found that the 
animal could not discriminate pairs of colored disks. l 

Calf. Kittredge (89) trained a calf to discriminate red from a Hering 
No. 5 gray, but the animal could not discriminate the red from a No. 50, 
suggesting that it was responding to a brightness difference. Ny 

Dog. Colvin and Burford (22) trained three dogs to pick a positive 
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color out of nine colors, but brightness and experimental cues were not 
controlled. Samojleff and Pheophilaktowa (137) found that their dog 
could discriminate green from most grays, but that one or two of them 
were frequently confused. However, even these grays were discrimi- 
nated from the green only after extended training. Smith (140), using 
transmitted light, found that some dogs apparently could make color 
discriminations, but he concluded that the discrimination was very un- 
stable “and cannot be supposed to play any part in the animal’s normal 
existence.” Walker, in Bekterev’s laboratory, was able to establish 2 
conditioned color response only after 3,000 trials (124). Pavlov found 
that the salivary reflex could not be conditioned to a color stimulus 
(120, p. 101). Yerkes and Morgulis (182) similarly reported that Orbeli 
failed to establish a conditioned respose to color in several hundred 
trials. They concluded that “since this is the most delicate method 
which has probably ever been devised for studying differential sensi- 
tivity, it is not likely that the dog has color vision.” 

Guinea pig. Allen (3), employing a Yerkes apparatus, found no evt- 
dence of color discrimination in this animal. 

Cat. Devoss and Ganson (31) found that cats could discriminate 
colors from gray papers, but not from gray cambric. Colvin and Bur- 
ford (22) trained a cat to pick a positive color out of a group of nine 
colors, but brightness was not controlled; Gregg, Jamison, Wilkie, and 
Radinsky (55) failed to establish discrimination between three pairs of 
colors. Granit (54) determined the curve of photopic vision by placing 
electrodes on the retina. He found the point of maximum sensitivity at 
560u, and aspectral curve that approximated the human curve of photoP- 
ic vision. This finding does not seem to be decisive, however, because 
Graham, Kemp, and Riggs (52) were unable to establish a cone vision 
curve in the pigeon, which does discriminate colors. 

Rabbit. Washburn and Abbott (164) found that the rabbit could not 
discriminate between two doors leading to food when the stimuli to be 
differentiated were a red and a Hering No. 46 gray. However, Brown 
(18), using conditioned respiratory responses, determined the brightness 
visibility curve and the dim visibility curve of the rabbit. He found that 
the dim visibility curve was identical with the human dim visibility 
curve and the brightness curve was displaced 304 toward the red end 
of the spectrum. Further, he demonstrated a consistent differentiation 
between red and green in spite of systematic variations in brightness- 

Rat. The bulk of work on color vision below the primate level has 
been done with rats (and the writer will include mice). At least until 
1933 the evidence has been interpreted to mean that these animals 
lacked color vision (21, 74, 75, 76, 97, 104, 106, 168, 169, 180). Munn’s 
(105) earlier comment in this connection has been ated above. 

The anatomical evidence is not so clear-cut, however. Vincent (151) 
and Lashley (97) found no evidence of conesin the rat’s eye, nor Hopkins 
(74, 75) in mice. However, Detwiler (30, pp. 22-23) reported the meas- 
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urement of the cone layer in the eyes of various vertebrates. He listed 
positive measurements for the marmoset, rhesus monkey, and chim- 
panzee; indicated that accurate measurements were uncertain in 
the dog and cat because of pigment masking or unsatisfactory histo- 
logical preparations; listed “very sparse or absent” for the rat and ham- 
ster; and stated that cones were lacking in the bat, lemur, and owl 
monkey. Walls (153, 154) found that rats do possess cones, but he is 
still skeptical of the results of recent studies indicating that the rat can 
make at least limited color discriminations. To complicate matters fur- 
ther, Graham and Riggs (53) recorded the retinal potentials from the 
eye of the rat in response to lights of various wave lengths. They found 
that the “retinal response of the rat's eye is one which varies only in 
relation to brightness; a response for any wave-length may be matched 
by a response for another wave-length provided the proper intensity is 
found for the second wave-length.” Then, in a later study, Graham, 
Kemp, and Riggs (52) were unable to obtain a cone curve from the eye 
of the pigeon, which has color vision. 

The history of color vision experiments with rats is given in detail 
in Munn (107, pp. 134-143). By 1933 the accumulated evidence sug- 
gested that the animal was color-blind. Then color discrimination was 
demonstrated by Walton (155); this study was criticized for inadequate 
control of brightness by Munn (106), who seemed to demonstrate that 
Walton's findings might in fact have been due to the brightness variable 
rather than the hue variable. Then, Muenzinger and Reynolds (103) ob- 
tained a discrimination on a discrimination box apparatus between red 
and green, and one between red and black. Their results were confirmed 
by Munn and Collins (108). Walton (156) and Walton and Bornemeier 
(157, 158) extended and perfected their work, using a discrimination 
box and a Lashley jumping apparatus. Discrimination between matched 
pairs of yellow-blue, red-green, and red-blue, somewhat unstable dis- 
crimination between red and yellow, and no discrimination between blue 
and green or between yellow and green were found. It was significant 
that while a brightness discrimination could be established in an average 
of 85 trials, a hue discrimination required between 375 and 525 trials. 
In some cases Walton and Bornemeier employed 800 trials to obtain 
positive results. 

Most recently, Russell and Walton (135) demonstrated a red-blue 
discrimination in 18 rats, albino and hooded, subjected to avitaminosis- 
A. As the avitaminosis continued, accuracy of response was maintained 
at 95 to 99 per cent. These results indicate that avitaminosis-A, which 
has a marked effect on rod vision, may have no effect on cone vision. 
Munn (107, p. 142) suggests further that the failure of avitaminosis-A 
to disturb the red-blue discrimination may support the conclusion that 
the discrimination is based on hue rather than on small brightness dif- 


ferences. 


Muenzinger and Reynolds concluded that rats possess a hierarchy 
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of discrimination habits consisting of a “primary brightness relation 
habit, a secondary absolute brightness habit, and a weak color dis- 
crimination habit.” The relative brightness values of the colors have 
been established as follows: blue has the highest value for the rat, green 
and yellow come next, and red has the lowest value. 

Infrahuman primates. Positive findings with respect to the existence 
of color vision were noted in all but one out of about a score of papers- 
Color vision has been demonstrated in the chimpanzee (45, 59, 60, 61, 
62, 64, 91, 92, 183), the orangutan (45), and in the Java, Cebus, spider, 
and rhesus monkeys (10, 58, 88, 90, 139, 147, 166). It has been demon- 
strated with papers, the color wheel, painted disks, and spectral colors. 
It has repeatedly been shown that such discriminations are independent 
of brightness (10, 58, 59, 60, 61, 64, 139, 183). 

With this array of evidence available, it becomes possible to review 
the specific characteristics of this capacity in infrahuman primates. 
Early research (10, 88) suggested that color discrimination is easier for 
these animals than brightness discrimination (discrimination among 
grays). However, this result may have been due to interference with 
previous training rather than an inherent limitation. For example, Bie- 
rens de Haan (10) presented his subjects (two pig-tailed macaques) with 
a five-choice apparatus. Each of five boxes had a color on one side: 
white, black, red, yellow, or blue. The animal was trained to respond to, 
say, the white. The boxes were systematically shifted about so that 
the white was distributed according to a chance sequence throughout 
the trials. After discrimination of the white from the other colors had 
been established, the other colors were replaced with grays, and the dis- 
crimination habit was found to persist. The same procedure was e™- 
ployed with each of the five colors as the positive stimulus. Howevet 
when a gray was made the stimulus color in a series of five grays, 1° 
discrimination habit could be formed. In addition to the possibility here 
that brightness was not adequately controlled, it seems likely that the 
second habit interfered with the first. Kuroda (93) repeated Bierens de 
Haan’s experiment and obtained negative results, the only study the 
author has noted in which this is true. Kohts (183) trained a chimpan- 
zee to select, from forty colored disks, one to match in hue a disk offered 
by the experimenter. She noted, however, that achromatic stimuli were 
not as well distinguished as chromatic stimuli. 

The most intensive work with primates has been undertaken by 
Grether. His careful explorations of the limits and characteristics of 
primate color vision are models of experimental investigation. He used 
monochromatic lights with a discrimination apparatus in which the ani- 
mal was required to take food out of a box on which the positive stimulus 
color was projected. In one experiment (58) with monkeys he deter- 
mined the limens for hue discrimination as follows: the animal was 
trained to respond positively to yellow (589) and negatively to blue-green 
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(500). Training continued through changes in brightness relations un- 
til the color habit was fixed. Then the wave length of the negative color 
was increased 20y, and in consecutive trials increased gradually until dis- 
crimination between the yellow and the negative color broke down. A 
criterion of 75 per cent correct in 25 trials was set, and each wave-length 
step was offered in 25 trials. The procedure was repeated to obtain li- 
mens for red and blue-green. Table II presents the limen values in u 
for the animals tested. Except for the Cebus monkeys’ response to the 
red and yellow, these limens are almost identical with the human limens. 


TABLE II 


Cotor VISION LIMENS IN MONKEYS IN Mu 
(From Grether [58]) 


Stimulus Color 


Erama Red Yellow Blue-green 
(6404) (5894) (5004) 
Cebus Monkey 30-45 4-8 7-10 
Spider Monkey 6 2 10 
Old World Monkeys 8-12 2-4 7-10 
Man 10-12 1-3 6-21 


Repetition of the experiment with chimpanzees (59) showed that chim- 
panzee limens for hue discrimination are approximately equal to that of 
man in the blue-green, but about twice that of normal human vision in 
the yellow and red. When response of chimpanzees in terms of color 
mixture proportions was compared to man’s, it was found that chim- 
panzees required more red in a red—blue-green complementary mixture 
to match white, but that the proportions of red and green to make a 
yellow were the same for the two species. Using a color against darkness 
under conditions of light adaptation (15 seconds’ exposure to a light 
before making the discrimination), Grether found the spectral limits of 
chimpanzee vision to be between 402u and 704y; for human beings the 
results were between 3994 and 692u (61). The spectral saturation 
curves for chimpanzee color vision were determined by finding the pro- 
portion of spectral color mixed with white needed to produce a discrim- 
inable hue (64). The curves for two chimpanzees were very close to 
those for two human beings, the lowest saturation point for human sub- 
jects being at 575y, and for chimpanzees 570y (62). Grether summarizes 
his findings with the conclusion that the color vision of the chimpanzee 
and the rhesus monkey is at an evolutionary position just short of 
human vision, and that the slightly deficient hue discrimination of these 
animals could be accounted for by less complete differentiation of the 
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red and green receptor mechanisms. The markedly anomalous hue 
discrimination of the Cebus monkey is taken as evidence of two-color 
vision in that animal (59). The observation that the crossing point In 
red-green discrimination (the discrimination habit reverses as the dif- 
ference becomes subliminal) is about 5y nearer the shorter end of the 
spectrum in chimpanzee vision than in normal human vision, is taken 
to mean that chimpanzee vision slightly resembles red-green color 
blindness, another evidence of lesser development (64). , 

Grether’s findings are highly provocative, not only for the informa- 
tion they provide about primate color vision but for the implications for 
color vision theory. It seems clear, however, that further corroboration 
is necessary, since his animal samples are very small (involving at most 
nine monkeys in one study). Two sorts of questions are pertinent: first, 
are the differences between infraprimate and human vision noted here 
within the sampling error, and within a broader range of variation 
among the animals? Second, to what extent has the laboratory environ- 
ment, with its limitations and restrictions, interfered with the develop- 
ment of color vision habits in these animals? Are there differences be- 
tween laboratory animals and animals in their natural setting in this 
regard? 

Color vision may be regarded as an established fact in some primate 
species. In view of the evidence that owl monkeys lack cones (30, p. 23)» 
this species may not be able to discriminate color. A beginning has been 
made in the determination of the limits and quality of primate color 
vision. The positive evidence in favor of color vision in rats seems 
clear, but it has not yet been reconciled in any adequate fashion with the 
electroretinographic findings. These perhaps may be reinterpreted OY 
revised, or an essential independence between retinal response to spec- 
tral lights and color vision may obtain. It seems quite likely that, in @ 
qualified way, the latter alternative will prove to be the more approp™!- 
ate. 

With respect to other mammals, the volume and character of the 
evidence fail to justify any positive conclusions. The history of experi- 
mentation with color vision in the rat should discourage ready accept- 
ance of negative findings with other animals on the one hand, and on 
the other the failures in early experimentation to control contingent 
variables, particularly brightness, inspire little confidence in what 
meager positive findings have been made. Adequate exploration of the 
color sensitivity of mammals is still a task for the future. 


III. AUDITION 


Two interrelated experimental problems have been attacked with 
reference to the modality of hearing: First, can animals discriminate 
pure tones from noise, and one tone from another? Second, if they can 
discriminate tones, what are the characteristics of their audiograms? 
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It is not improbable that mammals differ considerably with regard to 
the capacity to discriminate sounds on the basis of wave-length differ- 
ences (161, p. 293). The first problem, however, seems to have developed 
as a problem as much through an overzealous application of the law 
of parsimony as from the experimental data. Its history is reminiscent 
of the history of the color vision issue. Firm opinions were formed with 
respect to the guinea pig, the dog, the cat, and particularly the rat, 
to the general effect that these animals could not discriminate pure 
tones, or could discriminate them only poorly. It was not denied that 
they could hear, or that they could discriminate noise from silence. 
Until the mass of evidence was clear, however, it was assumed that all 
pure tones sounded alike, or that they were not adequate stimuli for 
the animals’ auditory receptors. With the resolution of this problem in 
the conclusion that these animals do discriminate pure tones, attention 
was directed toward the second question. Two aspects of it will be 
explored in particular: the extent of the auditory frequency spectra in 
infrahuman mammals, and the minimal intensity values (relative to 
human thresholds) required to evoke a response at various frequencies. 
To a greater extent than in other sense modalities, the more recent 
results have been both clear and consistent for several infrahuman 
mammalian species. 

Current summaries of the status and most recent findings with 
respect to audition have been written by Bárány (6), Newman (111) 
and Walzl (159). In 1950 the Psycho-Acoustic Laboratory of Harvard 
University published a bibliography on audition including over fifty- 
five hundred entries (190). 


Methods 


Discrimination mazes. For the rat, and in a few instances for other 
animals, the principal early method of determining tonal sensitivities 
involved some variant of a discrimination problem, in the form of a 
maze requiring choice between a tone-filled alley and a silent alley, or 
between two alleys with a relatively great difference in tone intensity 
(68, 69, 70, 71, 72, 78, 79, 80, 81, 83a, 102, 148). The more successful 
apparatus incorporated relatively intense electric shock. Henry (69) 
found that when a shock of 135 volts was given, discrimination habits 
were established in from 14 to 70 trials, while a shock of 40 volts had 
little effect. This may be contrasted with the experience of Thuma 
(148) on a slightly different maze, on which discrimination took between 
710 and 1,410 trials, and with that of Muenzinger and Gentry (102), in 
which discrimination required between 80 and 250 trials. In the typical 
experiment the animal is required to go down the tone-filled alley to the 
food. A sound source is placed at the end of each alley; the apparatus 
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usually provides for silent switching-on of the sound to a predetermined 
intensity level. A serious objection to the two-alley maze arises from 
the fact that even the best sound-conditioning permits some sound in 
the “silent” alley. For example, Henry and Brown (71) found that 
while the active alley of their apparatus had an intensity level of 50 
decibels at 2,500 cycles, the inactive alley had an intensity level of 38 
decibels. 5 4 
Conditioned response techniques. In the more recent studies with 
rats, and in the great majority of other studies, the conditioned response 
technique has been the preferred method. Britt (15, 16) and Cowles and 
Pennington (24) used “classical” conditioning, conditioning the rats 
respiratory response and squeak, respectively, to tones. Conditioned 
shock-respiratory response has also been employed with cats (173), and 
guinea pigs (77, 150). Black and Schlosberg (12), Eccher (38), Gentry 
(48), Gould and Morgan (50, 51), and Hunter and Pennington (82, 83) 
established an “instrumental” conditioning with the rat, involving 
training it to move from one part of the apparatus to the other to escap? 
shock. Dworkin and his associates employed a conditioned motor- 
alimentary response with cats and dogs: the animal was trained to ob- 
tain food in response to the stimulus tone by raising the hinged lid on 
the food box (33, 34, 35, 36). The method is described by Dworkin, 
Sutherland, and Seymour (37). Ades, Culler, Mettler, and their associ- 
ates utilized a motor flexion response (1, 2, 17, 26, 27). The salivary 
reflex has been used in Pavlov's laboratory and by others (4, 5, 120, 
124). Sutherland and Dworkin (146) compared results from the salivary 


` and motor-flexion responses, and Dworkin (35) compared the salivary 


response with the alimentary-motor response. Elder (39, 40) condi- 
tioned chimpanzees to press a telegraph key at the sound of a tone tO 
release food from a hopper. Harris (66) and Wendt (172) used condi- 
tioning techniques with monkeys to determine their tonal sensitivities. 

_ The conditioned response technique, as applied to studies of tonal 
discrimination, has the following general characteristics: when the 
problem involves determination of upper frequency limits, conditioning 
is effected at a supraliminal frequency, and the frequency is increased 
until the response is no longer made. Occasional reinforcement (substi- 
tute reinforcement) at liminal values may be necessary to obviate the 
possibility of extinction. When the problem involves determination of 
an audiogram, training is effected at a supraliminal intensity at each 
frequency measured, and then the intensity is systematically decreased. 
To determine tonal differentiation, a positive response is conditioned to 
one tone and a negative response (inhibition of response) to another 
which is supraliminally removed in the auditory spectrum. Then the 
negative tone is gradually reduced (or increased) in frequency until the 
differential response fails. Since failure of differentiation is usually @¢- 
companied in each type of experiment by symptoms other, than mere 
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extinction, such as tantrums, increased latency of response (12, 66), 
negativism (5, 39, 40), marked behavior disturbances (36, 39, 40), and 
the like, the determination of liminal values can be rather clearly ef- , 
fected. 

Methodological problems. The conditioned reflex method of determin- 
ing animal auditory spectra has been, in general, the most satisfactory 
and has given the most consistent results (39). It provides the closest 
approximation to the audiogram that can be obtained in experimental 
animals (159). Thresholds obtained from it have been lower than those 
from mazes (cf. 45, and 12, 16, 24, 38, 51). However, interpretation of 
these audiograms, especially in terms of comparison with human 
thresholds, is somewhat beclouded by two factors. 

First, the available evidence shows that practice lowers the thresh- 
old and would therefore tend to provide estimates of the sensory ca- 
pacity of the experimental animal that are at variance with its typical, 
i.e., unpracticed, capacity. Drury (32) found that trained telephone 
Operators showed a 12.7-decibel advantage over untrained operators, and 
Elder (39) noted a 5- to 10-decibel improvement in two adult “controls” 
he employed in his study of chimpanzees. In animal conditioning ex- 
periments a considerable practice effect is possible. Further, the amount 
of practice (trials required for establishing a discriminating response) 
has varied with the animal, the technique, and particularly the fre- 
quency. Dworkin, Katzman, Hutchinson, and McCabe (36) reported 
that it required three to four months of training cats and dogs in the 
alimentary-motor response before testing could be done, while Lipman 
and Grassi (98) required only two to four weeks with dogs. Razran and 
Warden (124) reported that, in the Russian laboratories, some dis- 
criminations in the dog were effected in 10 to 100 trials, while others 
required between 100 and 1,000 trials. Hunter and Pennington (82) re- 
ported that it took 325 trials to train a rat to respond to a 1,000-cycle 
tone (and only 70 trials to train the animal to respond to a buzzer). 
Since, except in the audiometric laboratory, the animal has generally 
had no intensive practice in tonal discriminations, it would be desirable 
for many purposes to partial out the effect of practice on its audiogram 
and thus arrive at a “true” (i.e., typical) estimate of its auditory ca- 
pacity. 

Second, the observation of a number of workers that the auditory 
cerebral cortex is not essential for conditioning to a sound stimulus! 
(123, 132, 159) makes it important to know which auditory functions 
can be subserved by each level of the higher brain pathway if condition- 
ing is to be used as a testing method. Further, Neet’s (109) finding 
that, with human subjects, verbal report yielded lower thresholds than 


1 Sutherland and Dworkin (146), however, found that after bilateral surgical lesions 
in the auditory cortex of the dog, no clear-cut CR could be elicited by pure tones. 
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either a conditioned respiratory response or a manual motor response 
adds another caution to comparisons between animal audiograms based 
on conditioning experiments and human audiograms based on report. 

Sound sources. Early experimenters used sound sources of variable 
acoustic properties, such as tuning forks, reeds, vibrators. With the 
development of electronically driven audio oscillators, tones of high 
purity may be readily generated (25, 71). Furthermore, Dworkin s 
(36) objection to the effect that the characteristics of sound transmitters 
at high frequencies are not known is probably no longer valid. Par- 
ticularly since World War II audio instrumentation and technology 
have made rapid progress (111). 


Auditory Capacities of Selected Species 


Audiograms have been determined under relatively comparable 
conditions, for infrahuman primates, dogs, cats, guinea pigs, and rats. 
The evidence indicates that the upper limit of the auditory spectrum of 
all these species (with the exception of the guinea pig and possibly the 
cat) is higher than man’s, and that the intensity threshold is lower at 


the higher frequencies. Figure 1 presents typical audiograms for severa 
species.” 


Primates. The auditory capacities of monkeys were investigated by 
Harris (66) and Wendt (172). Intensity limens were calculated from 
62.5 cycles to 8,000 cycles (66), and from 64 cycles to 16,384 cycles 
(172). Harris employed the psychophysical method of serial groups» 
while Wendt determined limens by setting the threshold at the lowest 
intensity to which the animal responded (omitting an ascending series): 
The results were highly consistent, however, particularly with respect to 
the shape of the audiogram. The monkey’s thresholds were slightly 
higher than man’s in the middle range (1,000-2,000 cycles) and co”; 
siderably higher (9-25 decibels) at 4,000 cycles, where a marked “dip 
was noted. The animals’ threshold was lower (14-30 decibels) at 8,000 
cycles and above. 

Elder (40) placed the upper limit of the chimpanzee’ itory spec 
trum at between 26 kilocycles and 33 Piccielen ‘es peace wit 
22.6-23.7 kilocycles for three children), and determined an audiogra™ 


aly similar to that for monkeys, including the «4,000-cycle 
ip. 


2 These audiograms are approximate. In some cases, values were estimated from fig- 
ures in the sources cited. Furthermore, the reference level presented here—averas® 
human sensitivity—is not constant for all studies cited. The audiogram for the rat is an 
average of those given by Black and Schlosberg (12), Cowles and Pennington (24), Eccher 
(38), and Gould and Morgan (51). Henry’s (70) audiogram was too discrepant from these 
to warrant including in the average. 
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Cats. Using conditioning methods, the audiograms of cats were de- 
termined from about 100 cycles to 16,000 cycles (1, 2, 33, 36, 109a). 
Conditioned responses were elicited at frequencies as low as 30 oyaa 
(33). The limens were lowest between 5,000 cycles and 8,000 cycles, an 
the animal’s threshold was appreciably lower than man’s at frequencies 
above 5,000 cycles (36). At 14 kilocycles to 16 kilocycles the animal's 
hearing was about 25 decibels better than man’s. Wever (173) deter- 
mined the upper limit of frequency response to be between 15 kilocycles 
and 20 kilocycles. © . 

Some study has been made of the cat’s ability to discriminate dif- 
ferences in tone. Dworkin (34) trained cats to make a conditioned 
motor-alimentary response discrimination between 2,150 cycles and 
2,360 cycles, or a difference of about one tone. He also explored the 
cat’s ability to make intensity discriminations and found for each, of 
two frequencies that the limit of intensity discrimination was relative 
rather than absolute. That is, if the positive intensity is 54 decibels and 
the negative 50 decibels, 54 decibels will be responded to as the negative 
if it is preceded by the tone at 58 or 60 decibels. He noted that whenever 
pitch discrimination was developed in the presence of a notable inten- 
sity difference, the significance of the notes could be reversed by revers- 
ing the intensity. This finding is reminiscent of the relations obtaining 
between brightness and hue discrimination in the rat. 

Dogs. Criticizing the earlier work of Pavlov's laboratory that sug- 
gested that the dog had a high degree of pitch discrimination, Johnson 
(83a) employed a Yerkes-Watson discrimination apparatus in an at- 
tempt to train dogs to discriminate between a “pure” tone and silence, 
and between two pure tones. He found no evidence of learning, and 
came to the conclusion that the animal's capacity for pitch discrimina- 
tion was poor, if existent. His experiment was criticized both with re- 
spect to task difficulty and inadequately controlled sound sources y: 
Anrep (5), who obtained a differentiation, using the conditioned salivary 
response method, between 637.5 cycles and 680 cycles. Dworkin (35) 
trained two dogs to make a differentiation of about one-third of a tone, 
which was consistent with Anrep’s earlier study, and with the previous 

findings of Andreyev (4) and of the Russian investigations summarized 
by Razran and Warden (124). In this study Dworkin compared the 
results from a conditioned salivary response with those from a con- 
ditioned alimentary-motor response, and found them to be substan- 
tially equivalent, although the specific responses differed somewhat 1n 
latency, duration, initial activity, and inhibition. 

The upper limit of the dog’s frequency spectrum was placed at 36 
kilocycles to 38 kilocycles by Andreyev (4), using a conditioned salivary 


response, and somewhat higher by workers in Pavlov’s laboratory (120, à 


p- 127). Sutherland and Dworkin (146) reported that their anie i 
responded to sound from 50 cycles to 20 kilocycles, and in one case 
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30 kilocycles. They demonstrated that dogs can differentiate between 
air-borne sound stimuli in the range 50 cycles to 300 cycles and tactual 
vibrations (when the table on which the dog is placed is set into vibra- 
tion) at the same frequency. i 

Audiograms have been determined by Lipman and Grassi (98) and 
Dworkin, Katzman, Hutchinson, and McCabe (36). While the results 
are not completely consistent at all frequencies (the dog's thresholds 
reported by Lipman and Grassi are appreciably lower, from 200 cycles 
to 4,000 cycles, than those reported by Dworkin and his associates), the 
studies agree that human and dog thresholds were substantially the 
same below 250 cycles, and that the dog's maximum sensitivity was in 
the range of 4,000 cycles and above. Dworkin reported a superiority of 
25 decibels at 14 to 16 kilocycles. Brogden and Culler (17) noted that 
the dog’s auditory acuity was increased following roentgen-radiation of 
the hypophysis; the effect was due to induced hypoglycemia. The in- 
crease in acuity was most striking at the higher frequencies (8,000. 
cycles). 

Guinea pigs. Herrington and Gundlach (72) reported definite evi- 
dence of discrimination in the guinea pig between tones of 500 and 600 
cycles, and evidence of possible discrimination between 591 and 614 
cycles. Their results were not conclusive, however, since they were not 
careful to use pure tones. Upton (150) obtained a discrimination be- 
tween 600 cycles and 1,000 cycles, using a conditioned respiratory re- 
sponse. The discrimination required between 500 and 600 trials to 
establish. Horton (77) determined the animal's (seven animals) audio- 
gram from 64 cycles to 8,192 cycles, using the thresholds of twenty 
human beings “tested under the same conditions” as a standard. He 
also employed a conditioned respiratory response. He found that the 
animal’s threshold was higher than the human threshold except for a 
few cases at middle frequencies. Horton concluded that “the capacity 
of these animals in the perception of sound is similar to that of man.” 
Analysis of his results in terms of the average of the seven-animal 
thresholds at each frequency suggests, however, that the guinea pig’s 
discrimination capacity may be substantially poorer than man’s at all 
but the middle frequencies. 

Rats. The early negative results of Yerkes (180) and Hunter (78, 
79, 80, 81) relative to the inability of the rat to differentiate pure tone 
are summarized in detail in Munn (105, pp. 140-145) as well as the first 
Positive results of Muenzinger and Gentry (102) and Thuma (148). 
Both of these workers, employing electrically driven oscillators and 
simple mazes, demonstrated positive discrimination between a pure tone 
and silence. The history of the issue is brought up to date in Munn’s 
recent volume (107, pp. 158-165). Since Wada (152), after careful 
study of the rat’s inner ear, concluded that the animal possessed no 
peculiarity of structure that should result in lack of tonal sensitivity, 
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the later results seem to be more consistent with the facts. The diffi- 
culty Hunter encountered may be attributed to the difficulty of the 
task and inadequacies in the sound source used. Furthermore, the 
recent evidence suggests that the rat can successfully discriminate only 
relatively intense tones over 1,000 cycles; the apparatus used by Hunter 
was limited with respect to intensity of sound generated, or frequency, 
or both. The same difficulties probably account for Roth’s (133) nega- 
tive results with the hamster. 

Several workers have determined the audiogram of the rat. Henry 
(70) used a discrimination apparatus to obtain thresholds for four fre- 
quencies between 1,000 cycles and 8,000 cycles. He noted that 1,000 
cycles approached the lower limit of the rat’s response to a pure tone, 
and that the animal's threshold is lower than the human threshold only 
at 8,000 cycles. At 1,000 cycles it required considerable forcing to get 
the animal to make a choice. Using conditioning methods, audiograms 

- extending to higher frequencies (about 10,000 cycles) were determined 
by Blackwell and Schlosberg (12), Cowles and Pennington (24), Eccher 
(38), and Gould and Morgan (51). These findings are generally quite 
consistent with one another, and the trend is consistent with that noted 
by Henry. However, all the conditioning experiments yielded ap- 
preciably lower threshold values. The threshold is high at 1,000 cycles 
or less, and gradually declines until it is lower than the human threshold 
at 10,000 cycles. 

It is likely that the upper limit of the rat’s frequency response has 
not yet been recorded. Davis (27a), in 1927, reported that the harvest 
mouse responded to a 35,000-cycle tone generated by a Galton whistle. 
Gould and Morgan (50) report that the rat is sensitive to 40,000 cycles, 
and probably beyond. 

Britt (15, 16) obtained differential conditioned responses to fre- 
quencies of 480 and 2,048 cycles, and to frequencies of 960 and 2,048 
cycles, while Blackwell and Schlosberg (12) conditioned one rat to dis- 
criminate between 9,000 and 10,000 cycles, and another to discriminate 
between 8,500 cycles and 10,000 cycles. The evidence, therefore, indi- 
cates that rats differentiate between tones and silence over a wide fre- 
quency range, extending from about 1 kilocycle to far beyond the human 


frequency response limit, and that they differentiate tones varying in 
frequency. 


Action Potentials and Auditory Capacity 


The cochlear response has been measured for a few animals as a 
possible index to hearing. For the guinea pig and cat, Wever and Bray 
(175, 176) and Wever and Lawrence (177) found that the cochlear re- 
sponse bears a precise linear relationship to stimulus intensity over a 
wide range. The curves vary in form, in departure from linearity, and 


Se 


i 
@ 


SENSORY CAPACITIES OF INFRAHUMAN MAMMALS 311 


in the maximum cochlear response attained. Below 1,000 cycles, larger 
cochlear responses are attained with increase in stimulus intensity, 
than with frequencies above 1,000 cycles, where a plateau in cochlear 
response begins at lower stimulus intensity values (177). Wever and 
Bray (175, 176) and Cowell and Black (23) deny, however, that cochlear 
response levels are to be identified with loudness levels. Galambos 
(46) obtained cochlear potentials from the rat up to 98 kilocycles (the 
limit of the equipment) and “not above 40” kilocycles from the guinea 
pig. The precise relationship of cochlear response levels to acuity thresh- 
old levels is not yet clear. 

Neff (109a, 110) conditioned cats to pure tones, obtained audio- 
8rams, and then partially sectioned the auditory nerve. Audiograms 
on the operated animals revealed that while very small lesions resulted 
in no loss, larger lesions resulted in high tone loss or in Joss at all fre- 
quencies. On the other hand, Wever and Neff (178) found, after partial 
Section of the eighth nerve, marked high tone loss in only one operated 
animal, as measured by the cochlear potential. 

The foregoing summary of the auditory capacities of infrahuman 
mammals suggests that a certain body of significant data has been 
accumulated. The range of capacity in most species is still to be ex- 
Plored, particularly with larger populations that will permit the deter- 
Mination of reliable averages. Problems arising out of the conditioned 
response method of determining audiograms must be answered. No 
reliable data seemed to be available for such common animalsas the horse, 
sheep, cow, pig. Questions such as the effect of domestication on animals 
have not been resolved, and only a beginning has been made in the cor- 
relation of sensory capacity with such contingent behavior as perception 
and learning. It is clearly possible, however, to design experiments 
which will take into account the essential auditory peculiarities of the 


Species for which data are given above. 
IV. GusTATION 


Parker, in his model monograph in 1922, pointed out that the com- 
Parative physiology of taste in vertebrates was an almost untouched 
field (114, p. 166). Although many experiments since then have dealt 
With various aspects of gustatory sensitivity, as yet few generalizations 
Of significance have been obtained from them (101, p. 156). Scarcely 
a score of papers exist that present relatively reliable evidence about the 
Nature and limits of infrahuman mammalian taste sensitivities. These 
few provide fragmentary data concerning taste thresholds for a limited 
number of substances for perhaps two hundred animals primarily from 
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five species: the chimpanzee (117), monkey (13, 14, 117, 119), e u 
rabbit (43), and rat (7, 117, 122, 126, 127, 128, 129, 130, 133, 165, fine 
Furthermore, differences in treatment of data and manner of ener 
results make interspecies and interstudy comparisons difficult. rit 
reviews touching in part on infrahuman gustatory capacities ts 
been written by Geldard (47), Patton (116), and Patton and a} 
(118). The fullest current account is perhaps that of Moncrieff ( : 


Methods 


The more precise among the experimental procedures employed to 
explore the limits of auditory and visual capacities have not yet been 
adapted to the determination of gustatory sensitivity thresholds, OF 
the minimum stimulus values to which the animal can respond or which 
it is able to differentiate. Patton (117) has pointed out that no simple 
way of making reward and punishment depend upon correct discrimina- 
tion of two taste thresholds has yet been invented. 

The typical techni 
concentration ‘of test 
mental animals. 
117, 119, 122, 126, 127, 128, 120 
acceptance thresholds (the maximu 


accepted as frequently as a neutral one, usually water, or the minimu™ 


e reliably preferred to a nee 
lds (the minimum concentrati© 

avor of a neutral substance sue 
as water). 


The preference threshold experiments have almost universally 1 


volved substances in solution, for they permit ease of measurement a” 
control of texture. 

$ In the typical experiment, a rack of funnels, water dishes, or other 
drinking vessels is placed in the cage. Two funnels or dishes have bee? 


used with rats, mice, rabbits; apparatus for the monkey has include a 
many as six, and for the chim 


3 r 
; ; 1 126), while records of normal wate 
intake and solution evaporation are maintained. Most of the studies 


have used distilled water for the control solution, but Weddell (170) 
used tap water on the hypothesis that distilled water would “creat? 
a preference for quinine” (170). It may be noted that his threshold for 


the rat is almost twice the rejection threshold determined by patton 
and Ruch (119). 
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After habituation to the apparatus, the experimental regimen is 
begun. The animal, which is kept on a standard maintenance schedule, 
is usually starved from early one evening until the following morning, 
when two solutions, water and a controlled concentration of the test 
solution, are placed in the cage. The concentration of the test solution 
is increased (or decreased) in small steps daily, until a threshold criterion 
is reached and passed. Daily records are maintained of water and test 
solution intake. If an ascending series is used initially, a descending 
series may follow; or the reverse procedure may be employed. 

In an earlier and less well-controlled variation of the preference 
method, Watson (165) presented the animal with small cubes of bread 
soaked in a test solution. This method yielded much higher threshold 
values than the solution technique. Roth (133) offered hungry mice a 
choice of pairs of piles of grain dipped into various solutions. In the 
comparisons, the members of the pair were usually dipped into different 
solutions (e.g., saccharine solution and acetic acid). His method there- 
fore gave values relative to the substances, both of which might haye 
been equally noxious. 

Young (186) has pointed out that preference experiments tell us 
what concentrations are consistently selected, but that this selection 
may depend upon a position habit, a food habit, or the palatability of 
the food. These environmental or organismic factors may be only 
indirectly related to the animals’ gustatory discrimination capacity. 
Bare (7) noted that position habits affected the choices made by the 
experimental animals, and consequently the threshold determinations. 
Further, more fluid was ingested during the last six hours of darkness 
than during other periods. Beebe-Center (9) found that greater amounts 
of saccharine solution than water are ingested in the preference situa- 
tion. 

That preference experiments do not yield minimum sensat 
holds has been clearly indicated by studies by Bare (7) and Richter 
(125, 126) of the effect of adrenalectomy in the rat on the salt preference 
threshold. Whereas the preoperative thresholds were about 0.06 per 
cent, the postoperative thresholds were between 0.016 per cent (7) and 
0.003 per cent (126). Richter (126) concluded that changes in the oral 
cavity resulting from the effects of adrenalectomy led to enhanced 
discrimination. However, Bare (7) found that the receptors were not 
affected: the concentrations of sodium chloride required to evoke action 
potentials in the chorda tympani were not significantly different ın 
normal and adrenalectomized animals. Further, Pfaffman and Bare 
(122) found that systematic surgery on the lingual and glossopharyn- 


ion thres- 
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geal nerves, leading to complete degeneration of the lingual taste buds 
(116), resulted in slightly elevated thresholds, but in an unchanged 
maximal concentration preference. They concluded that some sensory 
mechanism other than lingual taste is essential in initiating preference 
behavior. Finally, Young (187) obtained preference thresholds in nor- 
mal rats of between 0.05 per cent and 0.01 per cent, depending on condi- 
tions, and further found that adrenalectomized rats do not ingest a 
significantly greater total amount of salt than do normal rats (188). 

The matter has been summed up by Patton (116, 118), who pointed 
out that preference thresholds differ from absolute taste thresholds. 
He suggested that the fact that normal rats (as compared with adrenal- 
ectomized animals) do not prefer weak salt solutions to water may only 
mean that motivation to discriminate is insufficient. The salt depriva- 
tion brought about by adrenalectomy may then provide the motivation 
for finer discrimination. 

Richter and Campbell (128) noted that the preference threshold of 
rats for sugar (0.5 per cent) was near the human sugar recognition thres- 
hold (0.41 per cent), but higher than the human difference threshold 
(0.17 per cent). Richter also found that the human salt recognition 
threshold was 0.087 per cent (cf. rat preference threshold of 0.055 per 
cent), while the human difference threshold was 0.016 per cent. In 
view of all the foregoing, however, it would be hazardous to conclude 
that animal preference thresholds are in fact functionally equivalent to 
human taste thresholds. The evidence suggests that, given adequate 
motivation (as in a reward and punishment situation), rat difference 
thresholds may be sensibly lower than any yet observed. 

More direct methods of determining gustatory thresholds have also 
been used, but a translation into the terms of the preference experi- 
ments is hazardous without clearer evidence than is presently available 
of the correlation between neural and physiological functions on the 
one hand and taste sensitivities on the other. Both Pfaffman (121) and 
Zotterman (189) explored the gustatory sensitivity of the cat by record- 
ing action potentials from the chorda tympani and glossopharyngeal 
nerve following application of stimulus solutions to the tongue, and 
concluded that cats do not seem to discriminate sugar solutions. Pfaff- 
man and Bare (122) found, however, that while salt preference thresh- 
olds were elevated somewhat after severing the glossopharyngeal and 
lingual nerves of the rat, the maximal preference concentration in oper- 
ated animals was the same as it was in normals, even though there was 
complete degeneration of the lingual taste buds (116). Their agai 
that preferential taste behavior is initiated by other than the lingua 


TABLE III 
MAMMALIAN GusTatory THRESHOLDS* 
(In grams per 100 cc., or in per cent solution) 


Acceptance Rejection - 


namah N Substance Threshold Threshold 
Chimpanzee (117) 1 Quinine 0.0003 0.0062 
Monkey (13) 3 Quinine 0.0031 0.025 
Monkey (119) 2 Quinine 0.0004 0.0015 
Monkey (117) 15 Quinine 0.0031 0.025 
Rat (117) 9 Quinine 0.00005 0.0003 
Rat (170) 14 Quinine 0.0007% 
Rabbit (43) 10 Sucrose 1.061 
Rat (128) 13 Sucrose 0.524% 
Rat (129) 7-10 Sucrose 0.57% 
Rat (187) 10 Sucrose 0.5% 80% 
Rat (127) 17 Alcohol 1.8-4.8% 6% 
Rat (129) 7-10 Maltose 0.06% 
Rat (129) 7-10 Galactose 1.6% 
Rat (129) 7-10 Glucose 0.2% 
Rat (129) 7-10 Lactose 2.2% 
Rat (126) 20 NaCl 0.055% 
Rat (7) 10 NaCl 0.06% 
Rat (187) 10 NaCl 0.01-0.05% 
Rabbit (43) 10 NaCl gias 
Rabbit (43) 10 LiCl 7.63 
Rabbit (43) 10 CaChk 7.70 
Rabbit (43) 10 KCl 8.20 
Rabbit (43) 10  NHCI 5.35 
Rabbit (43) 10 Sodium acetate 10.67 
Rabbit (43) 10 Sodium sulfate 9,23 
Rabbit (43) 10 Sodium bromide 9.26 
Rabbit (43) 10 Sodium nitrate 6.89 
Rabbit (43) 10 Sodium iodide 11.84 
Dog (138) 2 ~~ Lactic acid 0.83% 
Dog (138) 2 Hydrochloric acid 0.31% 
Rabbit (43) 10 Hydrochloric acid 0.437 
Rabbit (43) 10 Acetic acid 1.02 
Dog (138) 2 Acetic acid 0.156% 
Rabbit (43) 10 Sulfuric acid 0.687 
Rabbit (43) 10 Nitric acid 0.054 
Rat (130) 47 Phenylthiocarbamide 0.0003% 


* The original data in 13, 117, and 119 were in terms of gr/100 cc; in 43 they were K 
terms of normal solutions. Conversion of per cent solutions to gr/100 cc (or to meee 
solutions) is not readily achieved, since it would require knowing the volume occupied by 
the solute. Under, say, 0.5 per cent, the per cent figure will be only very slightly greater 
in absolute value than the gr/100 cc. At higher per cent values, the discrepancy will be 
relatively great depending on the density of the solute. The normal solutions were oe 
— converted to gr/100 cc, and the per cent values were included as given 1n the origina 

orts, 
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apparatus has been cited above. Schellworth (138) made a study of a 
dog's sensitivity by noting, in animals with duodenal fistulae, the sma ; 
lest concentrations of acids mixed with meat broth and bread that 
resulted in the pylorus reflex. 


Treatment of Data 


The preference technique has been characteristically employed with 
the psychophysical method of limits. However, calculation of the 
acceptance-rejection ratio and setting’ of criterion points has differed 
from experiment to experiment. Patton, Blum, Ruch, and Walker have 
determined the relative preference at each concentration of the test 
solution (t.s.) by the ratio 

total t.s. 


x 
total t.s. + total water 


100, 


and they have apparently set the acceptance threshold at a ratio of 
50 per cent, and the rejection threshold at or near zero per cent (13, 
117, 119). Others, however, have used the ratio 


total t.s. 
total water 


(125, 127, 128, 129, 170). With this technique, the threshold has been 
placed at the concentration at which the ratio is 1.0. Weddell (170) 
found that the ratio varied from 1.2 to 0.4 when both dishes contained 
water, and he therefore placed the threshold at the weakest concentra- 
tion above a ratio of 1.9. With this criterion, he recorded, for 14 rats, 
an average threshold for quinine of 0.000718 per cent (while Patton and 
Ruch [117] set the threshold at 0.0003 gm/100cc, approximately half 
as strong a solution), and a range from 0.001125 per cent to 0.000375 
per cent. In view of this spread of individual variability (which is not 
unusual—e.g., Patton and Clisby [130] found the preference threshold 
for phenylthiocarbamide for rats to vary from 0.02 per cent to 0.000005 
per cent), and in view of the differences of calculation methods and 
criteria, current threshold data must be viewed with caution. 


Gustatory Thresholds 


Table III presents the thresholds for a variety of substances for the 
chimpanzee, monkey, rat, rabbit, and dog. The various investigators 
used different bases for expressing solution concentrations; the conver- 
sions effected here are only approximately correct. 

It is evident from these data that meaningful generalizations con- 
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cerning the gustatory sensitivities of infrahuman mammals are virtually 
impossible. Too few animals and too few substances have been tested. 
Acceptance and rejection thresholds (as compared with sensory thresh- 
olds) have been demonstrated to be peculiarly susceptible to variation 
with intercurrent metabolic needs and maintenance schedules of differ- 
ent characteristics, and can but be ambiguous. Conclusions with re- 
spect to the relative sensitivities of man and animals, where human 
thresholds are almost invariably sensation thresholds (cf. 43, 117, 
128), are open to question. It seems quite likely that, in any given 
animal, the sensation threshold will be lower by some amount than 
either the rejection or acceptance threshold. Further, the range of 
intraspecies differences is such that the means from small samples are 
likely to be quite unstable. 


V. SUMMARY 


The present article has presented a summary of the existing knowl- 
edge with respect to certain of the visual, auditory, and gustatory 
capacities of infrahuman mammals. While no pretense to completeness 
is made, it is believed that the larger part of the reliable evidence has 
been included. This survey has brought out three important points: 

1. Only a few of the numerous infrahuman mammals have been 
studied at all, and of these only one or two have been studied with any 
degree of intensity. 

2. The small sizes of samples employed, considered in the light of 
the usually large intraspecies variation, call into question the reliability 
of many of the findings. 

3. Lack of comparability of methods used to explore the same capac- 
ity in the same or in different species makes it difficult to compare the 
results secured in these studies. 

This paper has been concerned pri 
vision, auditory frequency thresholds, 
It seems worth while briefly to compare the status of work i 

1. It is the writer's judgment that the most reliable measurements are avail- 
able for the largest range of animals with respect to audition. Consistent audio- 
grams, based on essentially the same technique, have been obtained for the rat, 


dog, cat, and infrahuman primate. Both experimental method and instrumenta- 
tion have developed to a point where some confidence can be placed in reported 


findings. 
. 2. With respect to color vision, 


marily with visual acuity, color 
and gustatory discrimination. 
n these fields. 


the findings reported are largely qualitative. 
In most instances it is safe to conclude only that the animal can discriminate 
some or all hues. The significant recent work has concerned only the rat and 
primates. It seems likely that the scattered early reports on other animals, such 
as the raccoon, porcupine, cat, guinea pig, squirrel, should be largely discounted. 
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Both the experimental methods and color sources used were not adequate iy 
current standards. The history of color vision research with the rat sugges 
that negative findings particularly should be viewed with extreme caution. 
While color vision research accounts for a larger number of papers than any 
other area, only a small fraction of these are in any sense definitive. 

3. As for visual acuity, not more than a score of individual animals seem id 
have been studied, and visual acuity in these was studied with a half-dozen di - 
ferent techniques, under as many different conditions. Both method and equip- 
ment are available, however, to undertake intensive comparative studies. i 

4. The area of gustation is difficult to evaluate. The preference teak 
which has been employed almost exclusively, yields a measurement that canno 
be legitimately construed as an index of minimum capacity to discriming 
Infrahuman mammalian audiograms, for example, are much more comparable 
to human audiograms than infrahuman preference thresholds are to human 
taste thresholds, even if it may be necessary to discount the effect of intensive 
practice with respect to the obtained audiograms. There are more or less con- 
sistent measurements available for one animal, the rat, for at least sodium chlo- 
ride and sucrose. There are a few possibly significant measurements for the 
rabbit, and for primate sensitivity to quinine. More than in any other area, 
there is a need for a technique for gustatory research that will make possible 
determination of the limits of the animal’s capacity to discriminate. 

5. Finally, in no area considered has the problem of the relationship between 
the receptor mechanism and response capacity been more than broached. The 
locus of auditory threshold discrimination and of taste discrimination are both 
in doubt. The conflicting evidence with respect to the anatomy of the eye and 
color vision still remains to be resolved. 


On the positive side, however, it may be noted that both stimulus- 
generating equipment and research techniques have been greatly im- 
proved and refined in the last ten years. The facilities are available for 
a full-scale attack on the problems adumbrated above. i 

The writer believes that such an attack is necessary. The essential 
reason for the study of comparative psychology is methodological: 
to study as completely as possible all the factors which underlie be- 
havior, and to test and determine under controlled experimental condi- 
tions all the variables intervening between the presentation of stimuli 
and the measurement of responses. For many problems, the required 
degree of control can be achieved only with animals. However, before 
studying the “higher-order” problems of learning, perception, motiva- 
tion, it is necessary to know, or make assumptions about, the contingent 
sensory response capacities of the subjects used. , 

In an experiment on human motivation, if we knew our subjects 
were blind, it is not likely that we would depend upon visual means of 
communication. It is not improbable, however, that we have made such 
mistakes in working with animals. It was the intent of this paper to 
point out the extent of our ignorance of the basic sensory capacity 
characteristics of animals, and to add a mite of motivation to attack the 
problems outlined. 


= 
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EXPERIMENTAL NAIVETE AND EXPERIENTIAL 
NAIVETE! 


RICHARD CHRISTIE 
Research Center for Human Relations, New York University 


It may seem to be a truism to assert that early experience in the life 
of any complex organism leaves an experiential residue which affects 
later behavior. Students of personality have amassed a considerable 
amount of evidence relating to the effects of early experience upon adult 
behavior in homo sapiens (11). In view of this impressive array of evi- 
dence indicating the importance of early experience upon subsequent 
behavior, few animal experimenters would deny that pre-experimental 
€xperience is important in the study of human behavior. With few 
exceptions, however, they have tended to overlook the possible effects 
of early experience upon the behavior of animals. They do not specifical- 
ly deny that such a problem exists; they seem rather to be either un- 
aware of it or to neglect it. It might well be argued that they hold an 
implicit double standard in their disregard of such factors inthe study 
of animal behavior. 

Beach (1) points out that 50 per cent of the reports on animal ex- 
Periments in the Journal of Comparative Psychology and its successor, 
the Journal of Comparative and Physiological Psychology, since 1930 
have been made on the Norway rat, although the latter accounts for 
only .001 per cent of all species available for study. Since the behavior 
of the rat has been most intensively studied and forms the basis for the 
most extensive contemporary learning theories, it seems well to focus 
attention on the area of rat experimentation. A casual perusal of the 
literature will soon demonstrate that the description of the subjects 
follows an invariant pattern: “the subjects were N experimentally naive 
rats of such and such a strain.” What, then, is the essence of experi- 
Mental naiveté? Explicit is the fact that the animals have never been 
used in an experiment. Implicit in such a description are alternate 
Premises: either that the animals’ previous experience is of no impor- 
tance whatsoever, or, that it is so uniform that every experimentally 
naive rat is a standardized little mechanism subject to exactly the same 
Pre-experimental influences in laboratories at California, Iowa, or else- 
where, 

Results of recent research sugges 
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TE nares caging, and handling must be considered. When rats 
ai a oe colonies are used, there is also the effect of transportation 
a sg ed. At the University of California the author used in experi- 
ae ae from the colony maintained by the Department of Psy- 
= ee gi ese animals were obtained when they were four weeks of age 
mal a ae they were about four months old. During this period 
oe 7 ied. More recently the author obtained 60 animals three 
e iira we of age from an animal supply house. Three of these 
PENS ied in transit, and two more died immediately afterward. Dep- 
ere severe enough to kill 1 of 12 animals during transportation 
aa. s ees the much lower rate found in animals from a local colony. 
ate E quite plausible that such a difference in amount of deprivation 
ar ship might have persisting effects upon the survivors. 

Be uenones schedule. Information relating to pre-experimental 
ae nance schedules was extremely sketchy, being mentioned in only 
aa ries of experiments. In the absence of fuller information it is 
ae ee to rely upon personal observation. In most laboratories a 
ia nt supply of water is available during the pre-experimental life 

the rat. Feeding tends to be more varied. In some laboratories the 
ake f à lable; in others they 
Pe, cea day. The type of food varies considerably among labo- 
Bg a ae cases rats are reared upon dry mash, some on wet mash, 
Be aaa = > ed biscuit, while others have a basic diet to which greens 
e ed. t is impossible in almost all cases to determine from the 
om ‘abe in articles anything about the pre-experimental deprivation 

e ule of the animals involved, the only safe assumption being that 
there is considerable variability. 


There is one further factor in regard to 
may be of importance. The responsibility for taking care of laboratory 


animals varies quite widely. In some instances faculty members are 
responsible for the care and maintenance of the animals, sometimes 
graduate students have the responsibility, and in other instances non- 
academic employees are in charge. It is somewhat dubious to suppose 
that all of the aforementioned would be equally concerned to see that 
the animals never suffered deprivation. Within the relatively limited 
knowledge of the author, there are several instances in which the indi- 
vidual in charge of the animals neglected to feed them on schedule, with 
resultant deprivation. There is also the factor of accidental blockage 
of water bottles, resulting in unscheduled thirst for the subjects. Since 
there is never a mention of such factors in experimental reports, it is 
impossible to determine the frequency with which they occur. ' 
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328 RICHARD CHRISTIE 


utilize rats as subjects. As yet there is not enough evidence to specify 
precisely what sorts of pre-experimental experiences might affect the 
experimental performance of rats. There is enough evidence, however, 
to make it worth while to examine the provocative data. The present 
paper is therefore addressed to the practical and theoretical suggestions 
posed by these findings. It will be centered around two queries: (1) 
Is it legitimate to assume that all experimentally naive rats will display 
similar behavior as adults? and (2) Does the use of experimentally naive 
rats unduly limit the findings of experimenters? 


THE COMPARABILITY OF EXPERIMENTALLY Naive RATS 

The bulk of studies published on animal experimentation in the 
journals of the American Psychological Association is carried in the 
Journal of Experimental Psychology and the Journal of Comparative 
‘and Physiological Psychology. In 1949 the former contained 18 articles 
describing experiments utilizing rats as subjects, the latter 38, making 4 
area. While scrutinizing these articles tO 
mi tory of the animals used as subjects; 
certain interesting facts come to light. 


; of the 56 experiments scrutinized, 0 
mention was made of the source fr 3 
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May be of importance. The responsibility for taking care of laboratory 


In some instances faculty members are 
sometimes 


rd to maintenance schedules which 


animals varies quite widely. 
responsible for the care and maintenance of the animals, 
wee students have the responsibility, and in other instances non- 
that pee oats are in charge. It is somewhat dubious to suppose 
eee o E e aforementioned would be equally concerned to see that 
Ebi Abe ee suffered deprivation. Within the relatively limited 
ety oa the author, there are several instances in which the indi- 
Fenit in fe arge of the animals neglected to feed them on schedule, with 

7 ant deprivation. There is also the factor of accidental blockage 
Q water bottles, resulting in unscheduled thirst for the subjects. Since 
there is never a mention of such factors in experimental reports, it is 


impossible to determine the frequency with which they occur. © 
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Caging. Again we suffer from an almost complete lack of informa- 
tion. Laboratories visited by the author vary in having from one to 
twelve rats per cage. There is no standard cage design so that the size 
of the cage as well as the number of animals per cage is an uncontrolled 
variable. The only safe assumption is, unless the description specifically 
says otherwise, that the animals were reared in cages of some sort. 

Handling. Once again there is no comparable information upon 
which comparisons of pre-experimental life might be based. In many 
cases when rats are obtained immediately prior to the experiment, the 
experimenters themselves do not know the previous history of the hand- 
ling of the subjects. Aside from deliberate handling of the animals to 
insure greater docility, which is sometimes reported, the nature of the 
cages used is, in many cases, a determinant of the amount of handling 
received by the animals, Some cages are constructed so that droppings 
fall through a mesh floor and it is consequently possible to rear animals 
without touching them. In other cases bottomless cages rest in pans 
filled with shavings so that it is necessary to transfer rats to other cages 
while cleaning the home cages. In this fashion the animals receive a 
good deal of unpremeditated handling. 

Aside from the quantitative amount of handling, there are not incon- 
siderable differences in qualitative aspects. Some experimenters dislike 
rats and handle them most gingerly in a nervous fashion. Others are 
quite at ease with animals and allow them to crawl over their shoulders, 
nibble their ears, and are otherwise quite permissive in their handling. 
In uncontrolled observations the author as well as other experimenters 
have often been able to tell which experimenter has handled which 
rats by the differences in the quality of the rats’ behavior when picked 
up, as well as the amount of freezing, defecation, and other indices of 
nervousness when the animals were placed in a maze. 


THE EQUATING OF EXPERIMENTAL NAÏVETÉ WITH 
EXPERIENTIAL NAÏVETÉ 


If anyone wished to maintain that all rats have similar pre-experi- 
mental experiences, the indicated paucity of relevant information cer- 
tainly leaves the burden of proof upon the protagonist of this viewpoint. 
To judge from the superficial amount of information available, the 
range of variability in pre-experimental care is considerable. 

The crucial question in this regard is whether the variation in the 
pre-experimental life of the normal laboratory rat has any effect upon 
subsequent behavior in experimental situations. If not, the preceding 
observations are only of cursory interest; if so, they have an important 


Dem 
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bearing on the interpretations of experimental findings. Once again we 
are faced with a paucity of relevant information. There is, however, 
enough evidence regarding the effects of pre-experimental variables to 
suggest that the problem is a valid one. 

The failure to specify the source of the subjects used in rat experi- 
ments may in certain instances conceal the fact that animals of different 
strains are being used. Pigmented rats have better vision than albinos, 
and would be expected to do better in experiments in which visual cues 
are important. Some strains have been bred for specific sorts of abilities 
and will perform differently in various situations. Tryon’s maze-bright 
and maze-dull rats were bred for performance in a tunnel maze. Kre- 
chevsky (8) found that they were responding to different types of cues. 
He argued that the maze-bright rats were relying upon spatial rather 
than visual hypotheses in problem solution. 

Another unknown factor would be differential breeding in different 
laboratories of animals originally obtained from a common strain. How 
comparable are contemporary rats whose remote ancestors were of the 
Wistar strain? Obtaining animals from different sources also means 
that the previously cited variables of caging, maintenance schedules, 
and handling are often unknown to the experimenters themselves. 

Hunt (5) gave rats experience in food deprivation when they were 
quite young. These rats were found to hoard significantly more pellets 
as adults than were nondeprived control rats and animals which. had 
experienced an equivalent amount of deprivation later in life. This sug- 
gests that experiments involving hunger as motivation might be affected 
by early deprivation. 

An experiment by Christie (2) indicates that early deprivation is im- 
portant in an experimental test of latent learning under reversed moti- 
vation. In a modification of Kendler’s (7) variation on the Spence and 
Lippitt (14) experiment, it was found that pre-experimental depriva- 
tion training had marked effects upon adult performance. The basic 
design of the experiment involved a single choice point maze with food 
in the right-hand goal box and water in the left goal box. Animals were 
trained under hunger motivation while satiated for water. They re- 
ceived an equal number of experiences in both sides of the maze by the 
application of free and forced choices. In two experiments’ by the author 
with subjects which had experienced a ‘‘normal” rearing in cages with 
food and water constantly present, it was found that their behavior con- 


2 An investigation of the role of drive discrimination in learning papas ene 
motivation, J. exp. Psychol., 1951, 41 (in press); A further examination of the non- 
reinforcement position in learning under irrelevant motivation (in preparation). 
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formed to that reported by Kendler. On test trials the animals would 
continue to the previously rewarding right-hand side whether motivated 
by hunger or thirst. Two groups of rats which had been subjected to 
systematic pre-experimental deprivation of food and water extending 


between the thirtieth and ninetieth days of life displayed significantly 
different behavior when trained and te 


specified, although they may be im 
As far as the author knows, 
the possible effects of different s 


group was reared in special cages wi 
ow-producing matter in the cages. 
havior as adults, the experimental r 
ploratory behavior in open places. Whether r 
would learn different things from r: 
question. Ligon (9) has shown th 
centive in maze learning. Maltz 
yet unpublished studies conducte 
social cage, i.e., one with cage mat ive. Possible socializa- 
tion effects resulting from differen’ P 

gether would seem to be worthy o 


The evidence on the effect of handling is, fortunately, experimentally 


documented. Karn and Porter (6) compared a number of pretraining 
experiences: (1) habituation to handling, 


z (2) familiarity with the maze, 
(3) familiarity with the maze and goal orientation, and (4) habituation 
to being detained in an enclosure similar to the starting compartment in 
the maze. It was found that all of thesi 


e conditions led to more rapid 
learning in subsequent experimentation. The first mentioned is most 
pertinent to the present discussion, since it has been already pointed out 


that differential amounts of handling might occur both deliberately and 
accidentally. 


f investigation: 
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Although the amount of evidence is scanty, it does indicate that per- 
haps one of the reasons for the frequent inability of experimenters to 
obtain comparable results in similar experiments might be the unequal 
sorts of pre-experimental influences resulting from differences in source, 
maintenance schedules, caging, and handling. Animals from a wide 
variety of backgrounds are all experimentally naive; this does not auto- 
matically make them experientially naive, nor should it imply that their 
pre-experimental histories are equivalent. ` 

To assist in the evaluation of experimental results, it is suggested 
that the following data relevant to pre-experimental variables be in- 
cluded in experimental reports of rat experiments: 


The strain, source, and age at weaning of the animals. 
The pre-experimental maintenance schedule. 


The type of caging utilized. 
The amount of handling received by the animals prior to the experiments. 
Any accidental deprivation or other possible traumatic experience. 

If these data are included in all reports, it might be possible to clarify 
the reasons underlying some of the differences in results reported in 
similar experiments. It has long been a source of wry amusement that 
Iowa and California rats often perform quite differently in comparable 
experiments. In this context differences in the pre-experimental treat- 
ment of rats are interesting. California rats are of the Tryon strain, are 
reared in cages from which the animals have to be removed approxi- 
mately once a week while the cages are being cleaned, and are reared 
on dry mash. According to Professor Kenneth W. Spence (personal 
communication) Iowa rats are of Hall’s nonemotional stock, are reared 
in cages which can be cleaned without handling of the rats, and are 
reared on pellets. In both laboratories the usual number of rats per cage 
is four, so one variable appears to be controlled. Whether these differ- 
ences in pre-experimental life are related to differing performance as 
adults is a moot question. Karn and Porter (6) found that only one 


transfer from the living cage to another one and back once a day for six : 
days prior to experimentation was sufficient to increase the oe 
ndled a 


learning ability of rats. The California rats are normally ha 
dozen times or so prior to the commencement of experimental training, 
in contrast to two or three handling experiences of the Iowa rats. Both 
groups would, of course, normally receive handling the week prior to 
actual experimentation in order to increase docility. It is questionable 
whether this would suffice to equalize the effects of differential amounts 


of prior handling. 
The author does not wish to espouse a r 


ARO 


at phenomenology. It is sug- 
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gested, however, that experimenters consider the extremes of the range 
of restriction of stimuli present in the pre-experimental life of the rat 
and reflect upon the relatively great importance which variation in these 
might have upon the rat’s life. The more standardized the pre-experi- 
mental influences, the more valid the comparison of results obtained 
from different laboratories. If differing results are still found, the search 
for the responsible variables can be legitimately delimited to those pres- 
ent in the experimental situation itself. 


POSSIBLE LIMITATIONS ARISING FROM THE STUDY OF 
EXPERIENTIALLY Naïve Rats 


If, as the preceding discussion suggests, unintended variations in 
the pre-experimental life of the laboratory rat may be enough to create 
important differences in experimental behavior, an important question 
may be raised. What would be the effect of deliberately introducing 
drastic differences in the pre-experimental world of the rat? 

The pertinence of this query arises from the fact that the average 
laboratory rat is reared under unique circumstances. He is confined 
to a relatively small area in which he has to engage in simple operations 
in order to satisfy his needs. The range of potential stimuli to which he 
is exposed is arbitrarily limited, The activities which, under more 
varied environmental conditions, might be learned as means of relieving 
physiological tensions are not developed. His world is relatively static 
and is not conducive to the full development of the rat's potential be- 
havioral repertoire. 

Comparable restriction of experience on the human level is extremely 
rare. The findings of the retardation of the children in Colvin Hollow 
(13), where they experienced a good deal more freedom than the average 
laboratory rat, illustrates the effect of relati 
stimulation. Feral man has not proved 
mazes of civilization. If the patients of Freud had spent their infancy 
and adolescence in cages, it is interesting to speculate as to the sorts of 
personality mechanisms he might have uncovered. As it is, he has been 
criticized for drawing upon maladjusted, bourgeois Viennese for prin- 
ciples which were generalized to all mankind. If this criticism has any 
legitimate basis, it is difficult to justify the study of cage-reared rats in 
an effort to understand the behavior of rats reared in a much richer en- 
vironment. 

The hard-bitten rat-runner might agree with the foregoing com- 
ments, but could point out that the simple pre-experimental life of the 
average laboratory rat eliminates many extraneous variables and leaves 


vely meager environmental 
adaptive to the man-made 


ead 
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the basic ones open for investigation. This is a perfectly legitimate 
position, although the preceding section indicates that it may be a dubi- 
ous assumption in view of the uncontrolled variability that does exist. 
In the initial stages of theory-building simple beginnings are undoubt- 
edly best, but it is the responsibility of the theorist to demonstrate that 
the principles uncovered in the study of rats with a restricted back- 
ground are applicable to the behavior of rats reared under more varied 
environmental conditions. In the opinion of the author, this should be 
done before application of the principles is made to human behavior. 

There is experimental evidence relative to the subsequent behavior 
of rats subjected to varying degrees of pre-experimental richness of 
environmental experience which indicates that it differs from that of 
rats reared under “normal,” i.e., cage conditions. The experiments are 
few in number, but their implications cannot be neglected. In discussing 
them, reference will be made to quantitative and qualitative differences 
in learning ability. By quantitative differences, we mean that the be- 
havior of the rats with richer experience differs from that of experimen- 
tally naive rats, but only in degree. Thus, although faster or slower learn- 
ing might be manifested, it would not invalidate the principles govern- 
ing the behavior of the usual laboratory rat. “Qualitative differences in 
learning . . . ” means that the behavior displayed is interpreted as in- 
volving additional principles necessary to explain the differences in 
performance between the two groups. 

Hebb (4) reports two exploratory studies which are relevant. In 
the first he contrasted the behavior of two groups of rats, one subjected 
to “normal” cage conditions, the other to an even more restricted pre- 
experimental life. The latter group was blinded in infancy, but otherwise 
was reared under conditions identical to the first group. The animals 
reared under “normal” conditions were blinded at the age of three 
months. When both groups were five months of age they were tested 
in a series of experiments. It was found that rote learning tasks did not 


differentiate the two groups. In a task involving a change of response 
it was found, however, that every late- 


given at eight months of age, i 
b inter- 


blinded animal did better than every early-blinded animal. Heb 
preted this as indicating the permanent effect of early experience upon 
problem-solving ability at maturity. 
The finding that animals subjected t 
more poorly than animals subjected to “normal’ š 
further exploratory study. What would happen if “normal” rats e 
contrasted with a group of rats who had richer early environmenta 
experience? Hebb took seven animals home and reared them as pets. 


o meager early experiences did 
’ rearing suggested a 
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During this period of time they experienced a good deal of time outside 
their cages, running about the house. When these pets were compared 
with cage-reared rats in a total of 21 test situations, it was found that 

-the pets all scored in the top third of the total distribution for cage- 

reared and pets (25 cage-reared animals were used). Inasmuch as Hebb 
does not describe the testing situations, it is impossible to determine 
whether there were qualitative as well as quantitative differences in 
their problem-solving behavior. 

An experiment by Christie (2) indicates that qualitative differences 
do appear, at least in certain experimental situations. In a modification 
of Kendler’s (7) experiment previously mentioned, a group of rats which 
had been given extra-maze exploratory experience was tested. The 

i as given.under satiation on an elevated runway 
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sponses to the correct path, whereas the early explorers chose the correct path 
ata significant level. In this situation: we find qualitatively different behavior 
differentiating the animals on the basis of their early experience. 
IE = rich sl, more complex situation, neither group gave significant evi- 
it Sees having earned the problem. Thus, in situations of varying difficulty, 
as ound that in the simplest the early explorers displayed a quantitative 
superiority, in a more complex situation a qualitative superiority, and in a very 
difficult situation no difference in performance was demonstrable. 

Interesting differences in the rats’ behavior during all the testing were ob- 
served, these differences bearing no known relationship to learning criteria. At 
the inception of the experiments, all rats were given four practice trials on run- 
ning down runways to food. The early explorers were undisturbed by this train- 
ing. The cage-reared animals behaved as might be expected. They were quite 
excited, and there was a high incidence of freezing and defecation. They would 
Not voluntarily advance down the elevated runway but had to be coaxed. 

For all three experiments the median time per trial was plotted against the 
number of. trials. Both groups show a typical performance curve in running- 
time for all three experiments—starting slowly and then reaching a plateau. 
This plateau was reached after an equivalent number of trials for both groups. 
Of special interest is the fact that the running-speed of the early explorers was 
consistently twice as fast as that of the cage-reared animals during all three ex- 
periments. At the completion of the last experiment the cage-reared animals 
had had a month’s daily experience on elevated mazes; yet the difference in 
running time was still significantly faster for the early explorers. Quite extensive 
adult experience on elevated mazes on the part of the cage-reared rats was not 
sufficient to compensate for the early exploratory experiences received by the 
experimental group. 

This difference in gross behavior of the two groups was so great that observ- 
ers who had never seen rats run a maze could readily differentiate between the 
two groups on the basis of the manner in which they ran the maze. The early 
explorers were not only much faster but ran the maze in what might be de- 
scribed as a “‘slap-dash” manner. When approaching choice points (all of which 


were new to them on every trial), they displayed little hesitancy and would 
dication of this abandon is il- 


often make a choice without slowing down. An in n 
lustrated by their behavior when they chose blinds. They would occasionally be 
running so rapidly that they would be unable to stop at the end of the blind 

d slide half-way down the sup- 


alley and would skid over the end of the maze an À 
port to the floor before they could stop. They would then climb back up to the 


maze and start running again, with no observable effects on their subsequent 
behavior. The cage-reared rats never displayed such behavior. No cage-reared 
rat ever ran off the end of a maze. Cage-reared rats also displayed different 
behavior at choice points, since they tended to be much more hesitant with a 
good deal of freezing and “VTEing.” 

the initial finding—namely, 
-solving situations when rats 
e are used as subjects— 
bserved behavior leads 


If further experimental work confirms 
qualitatively superior behavior in problem 
with a wide degree of pre-experimental experienc 
certain implications follow. A greater range of o 
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to a broader empirical basis for theoretical conceptualization. Just as 
the factor analyst is limited in his findings by a narrow range of be- 
havioral correlations, so is an animal theorist limited by the narrow 
range of behavior exhibited by cage-reared rats. 

A further area which could profitably be investigated would be that 
of various genetic hypotheses in which rats are used as experimental 
subjects. A good deal of the emphasis in personality theory has been on 
developmental aspects of learning. These have been, as Gibson (3) 
points out, relatively neglected in the area of animal experimentation, 
Hebb (4) being a refreshing exception. Many possible permutations 
of early deprivation and types of exploration and learning are possible 
which woud be of considerable potential value in clarifying various 
relationships of early experience to later behavior, 

The continued equating of experimental naïveté with experiential 
naïveté means quite bluntly, in the author's opinion, that animal experi- 
menters are not studying the principles of behavior, nor the principles 
of rat behavior, but the behavior of cage-reared rats. For many purposes 
this is quite adequate; for a more generalized theory of behavior it 
seems to fall short of asking what seems to be an extremely important 


question: What are the effects of earlier experience upon subsequent 
behavior? 


SUMMARY 


A survey of recent articles on rat experiments reveals that very 
meager information is available on the pre-experimental life of the 
experimentally naive subjects. As far as can be determined, a consider- 
able amount of variability in treatment occurs in various laboratories. 
Experiments were cited which indicate that these variations might have 
an appreciable effect upon the behavior of adult rats and might underlie 
some of the con tradictory findings reported in the literature. Sugges- 
tions for additional data on the pre-experimental care of rats were made 
so that comparisons between experiments might be more validly made. 

It was further argued that the exclusive use of cage-reared rats 
might unduly limit the body of behavioral data, thus having a restrictive 
influence upon the theoretical inferences made from analyses of the data. 
Recent experiments were reviewed which indicate that rats with early 
exploratory training exhibit as adults qualitatively different behavior 
from that of rats without this early training. Further research designed 
to ascertain the effects of differential Pre-experimental training is 
needed. 
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THE USE OF EXTENDED CONTROL-GROUP DESIGNS 
IN HUMAN RELATIONS STUDIES 


RALPH R. CANTER, JR. 
University of California 


Most psychologists who have conducted experiments in complex 
social situations wherein a single control group was used, have wondered 
privately and publicly as to the exact genesis of an observed change in 
their experimental groups. Several alternative explanations usually 
seem to be required to satisfy the wonderment. These are quite likely 
offered because of the psychologist’s awareness that complex variables 
have been continuously operating and could not be cut down to labora- 
tory size without distortion of an unknown magnitude. 

While further experiments upon hypotheses derived from obtained 
changes are certainly desirable in order to specify the ways in which 
these variables are operating, the complexity and practicality of the 
situation, e.g., in industry work groups, is often such that subsequent 
experiments cannot be carried out. 

What is needed are more designs and methods which will yield esti- 
mates of the operations of several variables within one experimental 
period, since subjects drawn from a complex societal group often r each 
a satiation point with one experiment. 

A pertinent example of such problems is found in the rather poorly 
defined area of human relations. Experiments in this area primarily 
deal with some obfuscated relationships among persons interacting 
according to some psychosocial system, e.g., superiors-subordinates; 
members-group, members-nonmembers, husbands-wives, professionals- 
nonprofessionals, participants-reactivists, elected leaders-appointed 
leaders, etc. 5 

Usually most psychological experiments in this area are set up tO 
effect some kind of behavior change with a view to determining the 
producers of such a change. Unfortunately, these experiments often 
yield responses from the subjects which are difficult to relate to ante- 
cedents. For example, an experiment on factory absenteeism may have 
the hypothesis that a “high” rate of absenteeism is associated with 
intragroup conflict. All groups are compared on absenteeism rates, and 
those with similar “high” rates are studied further. Accordingly, syste- 
matic surveys and interviews are conducted to locate two groups—one 
experimental and one control—equally matched on mean intragroup 
conflict ratings (assigned scores to each individual on a given scale). 
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This constitutes the pretest. Then, a series of group meetings, led by a 
skilled, permissive, “democratic” leader, directed toward reduction 
of conflict, is used as the independent variable in one group, the other 
group remaining as a control. The posttest involves a repetition of the 
Pretest, measuring the extent to which changes have taken place in 
conflict scores assigned by raters, and also observing the absenteeism 
rate. Let us suppose that little difference in change is found between 
experimental and control groups’ results on either count and that the 
circumstances are such that it is not possible to modify or replicate the 
experiment on the same groups. 

Granting that the matching variables also constitute the pretest, the 
fact remains that in this hypothetical experiment the usually effective 
techniques, for reducing conflict at least, failed to work, The experi- 
menter may reason along several different pathways and not meet with 
an hypothesis that will meaningfully account for the results. 

` ‘Recently, Solomon (8) has made a suggestion for the use of addi- 
tional control groups in certain kinds of experimental studies. This 
extension is particularly applicable to studies in the area of human rela- 
tions, especially where only a single experiment is possible. | 

He proposed an extension of the traditional single control-group 
design that allows for estimates of some of the variables arising in the 
experimental situation which are not easily noted in a single-control 
design. This involves the selection of a third group (called the second 
control group, C2) which does not receive the pretest (being assigned 
the mean of the E and C1 values), but which receives the same treatment 


as the experimental group and the posttest. A value I (interaction 


effect) is obtained by adding the amount of change taking place in the 


C1 and C2 groups, and subtracting t 

obtained in the E group. Solomon reports that as ye 

for reporting significance, only magnitude. 
Schematically, his design is as follows: 

Control Group 1 


his from the amount of change 
t there is no means 


Control Group 2 


Experimental Group 
Pretest Yes Yes No 
Training Wes Ti No Yes 
Yes Yes 


Posttest Yes 


It should be noted that he also provides a four-gro 
a C3 group is given the posttest but neither the prete; 


mental treatment. 

The essential reasoning behind his extension is that there are effects 
of the pretest combining with the independent variable and subsequent- 
ly interacting with the posttest. These interaction effects seem to arise 


up design, wherein 
st nor the experi- 
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from attentional and/or perceptual shifts due to the pretest. Using 
training as an example, he presented several assumptions: (1) that the 
improvement of C2 over its assinged mean is due to training alone; 
(2) that the improvement of C1 is due to the facilitating effects of the 
pretest alone; and (3) that the possible failure of the improvement of 
the experimental group to be equal to the sum of the improvement of 
C1 and C2 is a reflection of the interaction effects of the pretests. Now, 
the value I may be positive or negative in sign. If positive, then it would 
appear that the pretest somehow had a beneficial effect on the results 
of the training procedures. If negative, then the pretest may have de- 
veloped some kind of resistance or interference: emotional, attitudinal, 
perceptual, or general orientational “‘sets.”’ 

The value of J may well be related in some fashion to Harlow’s 
(6) learning sets, i.e., readiness, or learning to learn; to Bateson’s (1) 
concept of “‘deutero-learning’; to Cronbach's “test response sets” 
(5); and to the somewhat neglected “principle of expectancy” as shown 
in such studies as those of Cowles and Nissen (4) and Tinklepaugh 
(9). In the latter’s experiment monkeys rejected lettuce when they were 
apparently “expecting” a banana, though they normally accepted 
lettuce. In our hypothetical experiment perhaps the experimental 
group might reject participation in discussions if they were led to expect 
lectures in “how to get along with people,” etc. At any rate, the value 
of I may possibly be a quantifiable expression of such factors as learning 
contexts, the operation of expectations, sets, and so on. 

Applied to our hypothetical problem, this design would provide an 
inference as to whether the pretest in some fashion operated unfavorably 
upon the E group meetings. For example, the nature of the intervieW 
might have led the participants to anticipate that certain points would 
be brought out in the discussion in the same way they were in the 
interview. When these did not materialize in a recognizable form, the 
participants might easily have cast out the whole proceedings as 4 
waste of time. Since these factors could not hold for the C2 group, this 
group might engage very adequately with the points brought out and 
find means for resolving the group difficulties. Further, absenteeism 
might well be reduced in this group (providing the hypothesis were 
tenable), the group members accepting nonconflict roles, being moti- 
vated to maintain a conflict-free group, and so on, 

Within our hypothetical human relations experiment, one difficulty 
is pointed up in a two-control-group design, How would we select our 
C2 group? The method deliberately chosen was that of systematically 
surveying groups and finding two groups with equal absenteeism rates 
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to be further matched on the variable of intragroup conflict, this con- 
stituting the pretest. But C2 is not supposed to have the pretest. It 
would seem that there are several ways at hand for obtaining this 


group. 

_ 1. One involves the judgment of a person or persons sufficiently familiar 
with the various groups to be competent to designate the C2 group. But in 
human relations studies, this presents a very difficult assumption due to the 
nature of the variables. The superintendent of a factory may be able to show 
absenteeism records, but he cannot be expected to rate conflict on a common 
basis. His communication usually depends upon his subordinates, who are 
often motivated in ways at variance from the existing situations, i.e., the sub- 
ordinates may not like others to know of the existence of intragroup conflict. 

2. A second method for obtaining the C2 group would involve random or 
Stratified sampling, drawing persons from various groups. These persons should 
not be from groups having had the pretest. However, this would mean individ- 
uals who did not know each other or who knew each other only slightly. The 
Conflict variable could hardly seem relevant here. Only an assumption that 
they would be in conflict were they to be formed in a work group would make 
this selection tenable (though the writer often feels that this assumption would 
be entirely in order!). Fe 

3. A third way would be to select persons matched on any number of vari- 
ables with the E and C1 members. For example, age, education, sex, length of 
service, ratings, occupational position, absenteeism record, etc. However, these 
variables may in no way be correlated with social interaction producing conflict. 
This could be determined, of course, by pre-experiment studies after the E and 
C1 groups have been chosen. But the likelihood of other than chance relation- 
ships seems small. 

4. A fourth method, a variant of the way in which the E and C1 groups were 
obtained, would be to find the groups with equivalent absenteeism records and 
attempt to match the group’s histories with those of the E and Cl groups. 
Many different sources would be utilized: the opinions of all persons familiar in 
any respect with each group, leadership histories, exit-interview results, pro- 
duction variability, medical records, variability in size, long-term reputation 
and anything else that might be relevant. However, these 
would provide equivalent problems to those raised in the third method—pre- 
experimental studies would probably be required. This method does have, 
however, the advantage in that these variables seem to have greater face valid- 


ity 


among other groups, 


would be to use free-floating trained observers who, without 


5. A fifth way But conflict has 


using the formal pretest, might uncover a likely-looking group. i 
an elusive quality when being observed. The shop gets cleaned up in a hurry 


when officialdom is suspected. 

Thus, for human relations studies wherein the variables are quite 
complex, this design has an immediate difficulty inherent in it. S 
theless, Solomon’s suggestion provides a generalized design arn 
needed for such studies and should engender a great deal of fur 


research. 
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AN EXAMPLE OF THE USE OF THE Two-ConTROL-GrouPp DESIGN 


The writer elsewhere (2, 3) has reported in detail a study of the de- 
velopment and evaluation, by tests and other measures, of a human 
relations training course for executives and supervisors within the home 
office of three insurance companies. As part of the evaluation, a C2 
group was used. While not of the order of the hypothetical experiment 
discussed above, certain aspects are relevant. 

As in most industrial studies certain problems are inherent in the 
working situation. The relevance of any demands upon the working 
time of employees is properly of concern to executives, for example. 
In this study, it was thought that any course involving “psychology” 
and “human relations” should be fully understood by the executives 
prior to being tried out experimentally with their supervisors. Hence, 
à series of ten sessions involving about 45 executives was held. Then 
the experimental program was launched. All supervisors from one de- 
partment formed the E group, and all supervisors from two other de-’ 
partments formed the C2 group, these latter departments, combined, 
equalling the E department in size. All three departments performed 
identical work, faced the same kinds of problems, and were very com- 
parable in many other respects. 

While the general design was satisfactory, there was one important 
problem. The E and C1 groups were both selected from departments 
whose executives had attended the executive training series. Ideally, 
none of the executives would have received training in the control 
departments. As noted above, it was considered important that the 
executives hold positive attitudes toward the training. To choose a? 
E or C1 or C2 group whose executives were not familiar with what theif 
subordinates were being requested to do was considered dangerous tO 
the experimental study. Negative attitudes could well have had 
vitiating effects upon measured performance. Hence, improvement in 
the performance of the C1 group could have taken place through the 
communication of information and “democratic attitudes” from the 
trained executives to their untrained supervisors. This would then 
result in an underestimation of the improvement of the E group over 
the C1 group. 

A C2 group was then selected. Faced with the same problem, that 
the executives had to be informed, the experimenter enrolled only super- 
visors whose superiors had attended the preliminary series. (The course 
was apparently quite popular—many more requests were received for 
enrollment than could be granted—especially from departments whose 
executives had attended the first series.) Again, ideally none of these 
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supervisor-executives would have been trained. Since the problems 
involved in the selection of this C2 group had not occurred to the writer 
at that time, he accepted one supervisor from each department, with 
the exception of three large departments (100 or more employees) 
wherein two each were accepted. Also, since all members of the C2 
ae were from different departments, the design was further weakened. 

is general selection method corresponds most closely with the second 
selection method discussed above. 

The final N was 18 in each of the E, C1, and C2 groups. The groups 
were found to be fairly closely matched on: means of age, education, 
mental alertness test scores, and years of service, and approximately 
equal in proportions of males and females. 

A total of 12 separate scores was obtained from the measurement 
battery used. The value of J has been determined for 9 of the measures. 
To reduce discussion, Table I has been prepared showing the obtained 
I values and ż values.’ (A full description of the measures can be found 


in reference 2.) 
From these results it seems that differential effects of the pretest 


TABLE I 


MAGNITUDE or OBTAINED J VALUES BETWEEN PRETEST AND PostrEst SCORES 
AND OBTAINED £ RATIOS BETWEEN PREDICTED AND OBTAINED POSTTEST SCORES 


Measure I* tt 
General Facts and Principles —2.98 0.0001 
How Supervise? (total) —0.23 0411 
How Supervise? 

I. Supervisory Practices +0.67 . 2039 

II. Company Policies +0.72 0465 

III. Supervisory Opinions —1.61 0760 

General Logical Reasoning +0.05 .1805 

Social Judgment Test —2.03 . 3050 
Test of Ability to Estimate Group Opinion: 

I. Department Etror +7.75 .0270 

—7.30 0.0241 


II. Department Bias 


* I =interaction effect of pretest and training on posttest scores. 
+ t=ratio of standard error of obtained differences between predicted and final post- 
test scores to its mean difference. 


comparison of predicted and obtained 


lerived from the regression of the C1 
lesign presented by Peters 
analysis. 


1 Student's ż was used, being obtained from a c 
means of the E group. Each predicted mean was d 
Posttest scores on its pretest scores according to a covariance d 


and Van Voorhis (7, pp. 361-364). The C2 group did not enter into this 
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can be inferred in several measures. A brief discussion of a few of the 
individual tests will assist in gaining some insight into the nature of 
these effects. 

The General Facts test is a short test of general psychological knowl- 
edge. Few of the trainees had any information about psychology. 
But they appeared to hold some fairly definite opinions about what it 
was. Hence, the structuring presumably given by the pretest could be 
assumed as establishing a “set” which, interacting with their precon- 
ceptions, might have served to make the course somewhat confusing to 
them. They gained significantly over their controls, but perhaps not 
as much as possible. 

The “Supervisory Opinion” section of the File-Remmers How Super- 
vise? test was quite similar in content to the General Facts test. The 
same result may have held here. The other two sections of this test 
seemed to reveal that the pretest established a facilitating orientation 
for the material obtained in the training, while the C2 subjects did not 
have this experience, 

The Social Judgment test was acknowledged when taken the first 
time by the trainees as being quite difficult and somewhat ambiguous 
to them. Very few complained about it on the posttest, however. It 
did not reveal any significant improvement, as shown by the ¢ value. 
Yet a sizeable I was obtained. 

Two rather surprising findings occurred in the two subtests of the 
Test of Ability to Estimate Group Opinion. Simply stated, the error score 
represented how many percentage points the supervisors were in error 
in estimating the percentage of persons in their departments holding 
certain opinions (morale scores) about working conditions, company 
policies, community, their jobs, their supervisors, etc. The bias score 
represented the direction of their errors, i.e., underestimation or over- 
estimation of the percentage. Apparently the E supervisors were more 
correctly oriented as a result of the pretest as far as error was concerned, 
but the over-all bias (which was a sizeable underestimation of morale) 
did not improve as much as possible. Again, this was seemingly a func- 
tion of the pretest effects, These results lead to an hypothesis that 
experience in judging morale has the effect of making the judge at once 
more sensitive to the group’s opinions, but also more “defensive” as tO 
the meaning of those opinions when he himself is involved. In this 
connection the pretest could point up the areas where the judge should 
look for morale, but also put him “on the spot” so that he becomes 
further biased in interpreting the meaning. At least in these results 
an apparently rather strong inhibiting effect was present. 
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The major result of this brief and minor study has been to point out 
that this is a new method which can be of value in providing a broader 
theory base in the study of human relations training. More extensive 
and better controlled conditions can result from planning studies which 
give some indications of the effects of the measures themselves upon the 
subjects’ responses. A great deal of research must be done, however, 
upon the value of J under different conditions, particularly in regard 
to estimation of significance. It is hoped that this report will serve as a 


stimulus in this direction. 


SUMMARY 


This paper discussed the need for and the use of multiple control 
group experimental designs in one area of current research activity, 
namely, the study of human relations training. Certain problems in the 
selection of the control groups were noted, and a brief report of the use 
of the two-control-group design was presented. Further studies of the 
use of this interesting and important method were urged. 
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THE COMPARISON OF SERIES OF PROPORTIONS: 
THE PROBLEM AND A NEW SOLUTION 


R. C. DAVIS 
Indiana University 


I. THE PROBLEM 


Experimental data are often produced in the form of proportions of 
responses of stronger-weaker calls, yes-no reports or successes and fail- 
ures to a succession of stimulus magnitudes. The point of an experi- 
ment will then usually depend on a comparison of the trend in one series 
of proportions with that in another. The classic example of data of this 
sort is, of course, that provided by a series of judgments in which a 
subject has tried to discriminate the intensity or some other characteris- 
tic of the stimulus. s : 

Proper mathematical treatment of such data was a problem studied 
by Fechner and by psychophysicists for the half-century following him, 
and the most thoroughgoing solution is usually thought to be the famous. 
process developed by Miiller and Urban about fifty years ago. At about 
the same time came the basically different proposal of Spearman: that 
of computing the mean of a distribution constituted by the differences 
between successive proportions. Since that time no basic innovations 
seem to have been adopted. 

The viewpoint of the founders of psychophysics was evidently some 
what different from that of the modern experimenter. The major COn- 
cern with them was to calculate a set of parameters which would give 
“the best” description of a set of data. There is also the suspicion that 
they were sometimes more interested in the problem as a mathematical 
puzzle rather than as a research tool, and carried the refinements be- 
yond the limits actual data would permit. 

From the point of view of the present-day experimenter, the classical 
methods need re-examination with whatever help can be obtained from 
modern statistical developments. A process which gives the best descrip- 
tion for one purpose may not serve so well for another. 

A particular requirement of the present-day experimenter is that 

‘he needs to know the sampling error and distributions of the parameters 
he is comparing. Bruner and Postman (3) have discussed the importance 
of the error figure in relation to the study of time error in psychophysical 
judgments. With estimates of the sampling errors the experimenter is 
able to decide with some confidence whether to accept or reject the null 
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hypothesis for the differences which appear in the parameters from one 
situation to another. 


II. PREVIOUS PROPOSALS 


The classical methods were developed at a time when less considera- 
tion was given to the need for a probable error. 

With the development of general statistical practice at the beginning 
of the century a number of psychophysicists set themselves the task of 
deriving an expression for the standard error of the traditional con- 
stants, originally in order to decide which method of calculating the 
parameters is best. Three approaches were used. Urban (12) took as his 
starting point the deviations of experimental values from the ogive 
which had been computed as the best fit for them. Thompson (11) 
started from the standard error of proportions: /pg/N. Boring (1) 
and Culler (4), on the other hand, followed the line of reasoning that 
had been adopted in common statistical techniques and attempted to 
derive the standard errors from the standard deviation of the whole 
distribution. Culler’s solutions have evidently been regarded as final, 
for they are repeated in the standard works on psychophysics and 
used in some important researches (8, 14). Nevertheless, as will be 
shown, they do not bear up under examination. 

Culler made two attempts at applying the formula 


SE SD 

(or its equivalent) to the case in hand. Reasoning chiefly by analogy, 
Culler attempted to make this transfer in his first paper, then realized 
that the result had some peculiar implications and decided that me 
application was incorrect. In his second attempt he used a further 
analogy to arrive at a much more cumbersome expression. Applying 
this to an illustrative set of data, he found that it gave nearly the same 
numerical result as the simpler formula if some, but not too many, of 
the data were discarded. This leaves the support for the simple ae 
formula very slender indeed, but it is the one which is recom mengg 
without very much reservation, by Guilford (8) and by Woodwort 
(14). à 

It is essential, therefore, to look into the validity of both ey 
The Miiller-Urban process, of course, can yield a measure of the 

1 In the summary of his second paper Culler’s statement about the simple formula is 
much stronger than that in the body of the article. 
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of the curve fitted to the data. If this could be taken as having the same 
properties as an ‘“‘observed” SD, and if a value of N could be obtained, 
then the conventional formula could be used. Culler’s first proposal 
was that the psychometric curve should be regarded as a cumulative 
distribution showing the actual number of thresholds below any given 
stimulus magnitude. It seemed, therefore, that N would be the total 
number of thresholds distributed and hence equal to the number of 
judgments at one stimulus intensity. (Somewhat similar reasoning 
had been used earlier by Boring, and rather cautiously, by Brown and 
Thompson [2].) 

This formula has some strange consequences, some of which Culler 
recognized in his second paper. Since N is in no way affected by the 
number of comparison stimuli used, the experimenter would attain the 
greatest exactitude in his measurements if he used as few as possible, 
and concentrated all observations on them. If he makes observations 
on any other comparison stimuli, he might as well discard them, since 
according to the formula they will not make his results a bit more pre- 
cise. . 

In an attempt to get around this absurdity Culler proposed his 
second formula. In this, the basic procedure is that N should be deter- 
mined by applying the Miiller-Urban weight to each proportion of 
greater judgments and summing the results. Since no proof is given 
that this will yield a proper value of N, the procedure is hard to criticize- 
But it does have the following implications: 


1. The numerator (SD) and denominator (N) of the expression for error are 
made to depend on the same figures. D 

2. The experimenter would obtain greatest precision in his mean and 5S f 
if he concentrated all his observations as close as possible to the 50 per ce? 
point, where Müller-Urban weights are greatest. . 

3. Except in a special case, operations on the judgments “greater” and judg- 
ments “less” will give different values for N, even with only two categories. 

4. If Müller-Urban weights are not used in calculating the median and SD; 
presumably they should not be used in computing N for the error formula. 
Then N becomes the total number of judgments for all stimuli, apparently 1e- 
ducing the error, so that computation without Müller-Urban weights gives $ 
more precise value than with them. 


Application of the formula to a set of data convinced Culler that 4 
further empirically derived correction was necessary if one wants bette’ 
than 50 per cent accuracy in the value of the standard error, when the 
data are not homogeneous. The above deductions strongly suggest 
that there is something more seriously wrong with the formula. 

The meaning of N in statistical practice seems to be the number of 
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independent observations that have been made on some variable. In 
— a the experimenter decides on N and observes the value of x 
x eee ee With constant stimuli the situation 1s otherwise: 
ie a Se sc er sets a value ol x and observes the number of times one 
ma fen — “aon n the first case summing the frequencies 
P es s gives the number of magnitudes observed, and also the 

e servations, since each is observed once. In the second case 
summing will give the number of magnitudes observed but not the num- 
ber of observations made. Here seems to be the basic difficulty which 
prevents the analogical use of the “total greater judgments” as N of the 
error formula. 

It is a tempting alternative to identify 
total number of reports obtained from O (the implication of Culler’s 
second formula). These are observations of a sort, to be sure, but for V 
we need “observations of the magnitude of the x variable” (measure- 
ments of transition points in this case), and this O’s reports are not. 
Measurement of an x value assigns a certain number to it, with the im- 
plication that it lies within the interval that number represents. A 
single report from O merely locates a transition point as above or below 
a certain figure—places it, so to speak, in a class with only one limiting 
boundary. So the total of O's reports cannot be equivalent to the N of 
the formula. 

A recent proposal by Finney (7) apparently has a similar starting 
point, but the basis is the presumed variance of the transformed p- 
values, rather than the characteristics of the fitted curve. (Finney’s 
Paper is primarily concerned with a method of weighting the data and 
fitting the curve, but only his method for finding error variance is in 
point here.) To Finney it seems obvious that the variance of the mean 
transformed ordinate (mean gamma-value) is 1/2nw, where n is the 
number of observations made at each stimulus value, and w the appro- 
priate weight. Likewise, the variance of the slope of the fitted line (the 
reciprocal of the standard deviation) is said to be 1/2x?, where x is 
deviation from the mean stimulus. By using these two expressions and 
the fitted equation, he derives an expression for the variance of the 
stimulus value corresponding to a 50 per cent division of judgments. 

But the two expressions can hardly be correct for the reasons already 
set forth: there is a confusion in the meaning of “o” and “n,” The im- 
plications of these formulas are, therefore, very strange. For the mean 
gamma-value the variance is said to be determined only by the weighted 
n’s, with no effect of the number of stimuli. Hence the greatest precision 


would be obtained by concentrating all observations on one stimulus 


N of the formula with the 
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in the region of greatest w. For the slope, which would be used as a 
measure of discrimination, the variance is determined entirely by the 
stimulus values, with the number of observations and S’s responses 
making no difference. The variance is determined before the experiment 
begins, and an experimenter would do as well to make only one observa- 
tion per stimulus. Clearly these expressions are faulty. r 

The other lines of attack on the problem, which actually came earlier, 
have a more explicit mathematical basis. Urban (12) carried out 4 
derivation based on the deviations from a fitted line, but found results 
he could hardly believe when he applied it to an actual problem. In 
spite of criticism by Thompson (11) and Culler (6), at last report he 
seemed to be standing pat nevertheless (13). (The literature is very 
controversial. Irwin [9] surveys some of the arguments.) Thompson $ 
own derivation (11) was an attempt to find the errors of the constants 
from the theoretical errors of the various proportions experimentally - 
observed. The result, when applied to Urban’s data, gave a more 
credible answer differing from the “empirical” figure by a factor of 
about 2. The Thompson formula is extremely complex, and the calcu- 
lations it requires are forbidding. (Urban thinks them spoiled by re- 
quired approximations, though this is not clear.) The formula, it seems, 
has never been used by anyone, but it needs to be considered as a poss!- 
bility. 

Thompson took it as obvious that the corre 
PE of the median or mean (fitted) is 


2 ({ da\? 
Wa? = = 2 
x (=) Po, 


ct expression for the 


where 


Wp =-6745 V/pq/N, 
a=the median, 


pb. =the proportion of “greater” judgments at each stimulus value 
as shown by the fitted ogive. 


The expression in the parentheses is then evaluated by differentiating 
the “Normal Equation” (used in the Miille 


$ r-Urban process) which 
relates a to p. The rationale of the basic equation evidently involves 
these three ideas: 


1. The PE (wp,) of any point (b+) ona fitted ogive can be secured by the usual 
formula for the probable error of a proportion. This, of course, would give 2 
probable error in terms of the ordinate of the ogive and would, if correct, indi- 
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cate that in the | : ie within the limits. 

ic rien ong run half the values of px would lie within the limits prH pp 
2. Since it is desired to h i 

Ne is d ave the PE of the abscissa value a in terms of th 

S ws it is supposed that the ordinate PE can be converted into a PE 
3 ae if it is multiplied by an appropriate value (da/dp). 

a : e PE of a median based on a series of proportions is taken to be the 

oot of the sum of the squares of the converted errors of all these propor- 


tions. 


Be bs first of these propositions seems as though it ought to have 
he epee (the requirement of independence may not be fulfilled), and 
oe er hia seem erroneous. In the case of assumption 2, it needs to 
ee at ered that Wp, is not a single Proportion but an interval on 
ee e, containing a range of proportions. For each one included it 
hacks Nai that a different multiplier would need to be used. If that 

one, a different value for Wa would result, and the distribution it 


represents would be radically changed. 
If one looks at Thompson’s formula carefully it becomes apparent 
vaste his time by adding more 


i an experimenter would not merely V t 
imulus values; he would apparently be making his work less and less 


precise, even though he should increase the number of observations 
Proporijonati: Surely it must be that assumption 3 is incorrect. The 
ea seems to have been transferred from another situation not very 


closely analogous. 

Thus all three attacks on the pro 
even no reason to hope that one or the o 
an approximate answer: if we do not know 
it would be foolish to pretend we have nearly hit i 
menter who followed the implications of any of t 
would be led to absurdities. 


III. A PRACTICAL SOLUTION 
a way slightly different from that of the 
lution is available. In the ‘‘con- 
n of p-values to correspond- 
s of the normal probability 
) At this point 
d, the ordinate 


blem have bogged down. There is 
ther of the proposals will give 
what mark we are shooting at 
t. Actually, an experi- 
he proposed formulas 


If one sets the problem in 
classical psychophysicists, an easy sO. 
stant process” there is first a transformatio 
ing gamma values (or SD values) by mean: 
table. (In the full process they are thereupon weighted. 
we may picture a graph on which the points are plotte 
representing gamma or SD values, and the abscissa stimulus values. 
According to the constant process, then a line of “best fit” is secured 
by the method of least squares, a line whose mean and SD in stimulus 
terms are taken as the psychophysical parameters. In this application 
of the method of least squares it is the practice to minimize the devia- 
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tions (weighted) from the fitted line on the y-axis. For certain purposes 
this seems a reasonable value to minimize, since the variations in the 
experiment are primarily in the subject’s responses, which yield the 
gamma values. This process gives a line, it will be noticed, which 1s 
identical with one of the well-known regression lines, though the equa- 
tions given for securing its constants look more elaborate. This regres- 
sion equation is of the form 


Oy 
ğ=r— (s — M) +M 
oz 
the form which is appropriate for predicting the most probable 7 
(gamma—SD—and eventually p-value) from a particular x or stimulus 
value. Now the data in hand in an experiment are naturally a set 0 
p-values. So in order to use the regression equation above, it is necessary 
to turn it around algebraically, making x the value to be calculated from 
a specified y-value. The intention evidently is to find a stimulus value 
which will most probably give a certain proportion of judgments in 
one category if it is presented a great many times.? 

But one may set out with a different requirement in mind: to find the 
most probable value of the stimulus which yields a certain proportion 
of judgments. When the problem is stated so, of course the other regres? 
sion equation is called for: 


Oz 
ī=r—(Y-M,) +M. 
Oy 


This equation is derived by fitting a line as described, but minimizing 
the squared deviations on x instead of on y. This seems an unreasonab e 
thing to do, since y is undoubtedly the major source of variation. Yet 
it is the operation called for to find the most probable (or, at any rate, 
least-squares) value of the stimulus yielding a given proportion o 
judgments. Using it, one can find the most probable stimulus value for 
the mean of the gamma-values, and the most probable stimuli for the 
mean of the gamma-values plus and minus 1 SD. Itis not necessary to 
use this equation in reverse; one enters it with a y-value and solves for * 
This method of procedure we may call the stimulus regression metho : 

The numbers produced by the two processes will not be the same 


2 This use of the regression in reverse makes the expression for the second constant, 
the mean, very complex. It is derived by first getting an expression for an ordinate value 
called c, then multiplying it by the SD (or dividing by the 4) secured from the first equa- 
tion, The method proposed in the following avoids this complication by using a regres- 
sion in the normal direction. 
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tł ji : 

S will approach equality as the correlation increases. (Stimulus 

E values of CE and ø are equal to the conventional values multi- 

DRET y 7.) Since the 7 in most sets of psychophysical data is very high, 
ifferences between the values will be small. Although one might 


a È 
rgue that the new way of framing the problem is better than the old 


e > fi a 
ven in theory, the point 1s scarcely worth debating in most cases be- 
(See Table I.) 


cause the values will be so close together anyway. 
Ma great advantage of the second approach is quite plain: the 
ae ard error of estimate will provide a measure of sampling error for 
$ ained values. This standard error 1s derived very simply from r and 
mi oe so avoids the need for deciding what the proper value of N 
face j be. The number of observations will affect the result neverthe- 
a or as the number of judgments increases, the proportions will be 
e precisely determined and the value of r will be more exact. 


TABLE I 


ALCULATED BY 
EGRESSION METHOD 
Measure of Dispersion 


COMPARISON OF PARAMETERS C CONSTANT Process” AND 
STIMULUS R. 


Sp.so= Stimulus when P=50 per cent; Slope (b) = 


Stimulus Regression 


Constant Process 
p 
Slope 


Source of Data 
M SD Sp.s0 (b) 


Bressler aaa Tar gmat Ta SS 0 


(from Woodworth) emma 


(Without weights) 
7.18 .9980 0.40 


Bressler 98.27 7.22 98.28 
(With weights) . grams i 

Urban S 1 99.34 5.30 99.36 5.32 .9988 0.39 
(from Brown & Thompson) grams 


(Without weights) 


99.68 5.20 99.37 5.03 .9800 1.11 


Urban S 1 
(With weights) grams 

Kellogg S 1 3.259 1.52 3.249 1.46 -9787 0.411 
Table XVIII step-units 


(Without weights) above lowest 


2.502 4.46 2.526 4.25 9767 0.429 
step-units 
above lowest 


Kellogg S 2 
Table XVIII 
(Without weights) 


356 R. C. DAVIS 


Sampling errors in measurement will have a rather surprising effect ~ 
on the values obtained by the proposed method. These will obviously 
be subject to the well-known regression effect. The lower the value of 
r, the more the predicted values will approach the mean of the stimulus 
series. Further, errors in measurement will, by attenuation, lower the 
value of r. Hence, error of measurement will reduce the predicted 
stimulus values, and a low Prediction for SD, for example, would mean 
either a very good discrimination or very inaccurate measurement. This 
would be unfortunate, indeed, if it were not possible to distinguish 
between the two by looking at the standard error of estimate. In other 
words, comparison of experimental results would always need to be 


made with reference to the standard errors, which fortunately are avail- 
able, 

_ The conventionally derived values are not free from such an effect 
either. The normal equation for SD (in unweighted form) is 


where 4 is the step interval, N=number of stimuli, «=stimulus value 
x is presumed to be subject to no errot, 
the numerator may be regarded as a fixed value for a particular experi- 
familiar sum of the cross-products 48 
» as far as the variables are concerned. 
Random errors of measurement would tend to depress the value of this 
sum, hence inflate the value of SD, and inflate it in an accelerated fash- 
ion. On the other hand, the reciprocal of SD, or the old-fashioned / 
which has a normal equation with the fraction inverted, would be de- 
pressed by error, in direct proportion to the depression of the corrected 
sums of squares. 


The regression effects for the conventional mean are more complex. 
Its equation is 


The cross-products term in the numerator would somewhat offset 
the one in the denominator, but the net effect would seem to be an ‘‘out- 
ward regression.” 

To interpret a standard error, it is obviously desirable that it should 
represent a fairly normal distribution. When the stimulus regression 
method is used, it is assumed that the x-residuals have a normal distribu- 
tion; it is consistent, therefore, to expect a normal distribution of thé 


“A 
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oct parameters. The Miiller-Urban process, on the other hand, 
EE E eae hi assumes that the y-residuals have a normal 
D tae: ee oe tie F X ame a pEi assumes that underlying 
tiie, pee A a ow i normality exists in one of 
ote. ee oe )- or x-values, it cannot be present 
i € Š plified case in which only two com- 
Parison stimuli have been used, yielding the data P, and P», each sub- 
ee to a sampling error. The first step in computation would be to 
eee them to gamma or SD values by means of the normal proba- 
y tables. If we think of each of the points as being surrounded by 
a population, it is clear that the distribution of the population will not 
e the same after transformation as before. (This is an old observation ` 
i al) Further: suppose we think of the distribution of gamma-SD values 
a ut a given point as represented in the third dimension, z, rising from 
e surface of the paper. There will be two of these distributions cor- 


responding to the two data points. Fitting lines in this case would mean 
ve connect all possible pairs 


praia connecting pairs of points, and if w 1 
i points in each layer of the g-distribution, we shall generate a solid in 
ae of a molding. If the y-values (gamma-SD) are normally 
Bias, ibuted, the molding would display a normal curve when cut by a 
(in rae one of the ordinates. If, on the other hand, the x-values 
tio ulus) are normally distributed, it would show a normal distribu- 

n when cut by a vertical plane on the x-axis. The cut cannot be nor- 
mal on both axes except in a special case. If one is normal, the other 
Varies according to the slope of the median line, from a rectangular 


distribution to one more sharply peaked than normal. 
ally distributed, as assumed in the 


So if the p- or y- values are norm 
istent to expect the derived 


Miiller-Urban process, it would be inconsi 
Parameters, which are x-values, to be normally distributed. As stimulus 


values seem a more likely place to expect a normal distribution, we have 
an additional reason for adopting the stimulus regression form of com- 
putation. The assumption of normality for p-values is recognized as 
dubious anyway, since, on the basis of the binomial expansion the sam- 
Pling distribution of p’s is not normal unless p is 4 or N very large. It 
1s, of course, a question to be decided by experimentation whether stimu- 
lus parameter values, as secured by the stimulus regression, are normally 

distributed or not. 
It is no small advantage in an s-regression that the parameters are 
ble to derive a pair of formulas like 


so easily computed. It would be possi 
those of the Miiller-Urban process but based on the s-regression. Con- 


Sidering the familiarity of the ordinary regression equation and the ease 
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with which the necessary elements can be computed, there seems to be no 
advantage in such additional expressions. The computational procedure 
would be as follows, using the ordinary regression equation: 

1. The p-values derived from an experiment would be converted into SD 
values by means of the normal probability table. 

2. Taking each pair (stimulus value and SD value) as an entry ina correla- 


tion, the r would be computed. (The two means and o’s would be by-products of 
this calculation.) 


3. The values of c, øz, cy and M, would be inserted into the w-regressi0n 
equation, and the equation would be solved for the value of x when (y— M,)=1: 
This will give the most probable stimulus for the percentage of judgments 
SD above the mean of the fitted ogive. 

4, The regression equation is then solved for x when y=0. This will produce 
the most probable value of x for the 50 per cent value of p. 

5. The standard error of estimate is then computed by the usual formula. 
It is the same for both predictions. If, however, the SD is to be considered as 4" 
absolute value rather than as a point on a scale, it is the slope of the regression 
line, and its error is the error of the regression coefficient. 


In this method, as in the classical Miller-Urban, weights could be 
used if the data are exact enough and the need for exactitude very great. 
With reasonably consistent data, however, experience seems tO have 
shown they are hardly worth the trouble. Most experimenters will 
probably continue to dispense with them. 

The stimulus regression method is not offered as the one and only 
method of solving the problem, but rather, as a sound practical expe 
dient. Others may be developed which may suit particular purposes 
better, and it may be possible to develop a procedure which is more 
general in that it does not require knowledge of the form of the psycho- 


metric function or an approximately normal distribution of thresholds 
on the stimulus scale. 


SUMMARY 


Since experimenters need to know the sampling errors of the results 
they obtained, the traditional methods of calculating the psychophysical 
parameters from percentage data leave much to be desired. The severa 
proposals previously made for calculating the standard errors of these 
parameters turn out to be incorrect, and it seems the parameters have 
such distributions that their sampling variation cannot be evaluated. 

If, instead, one is content to state the problem as that of finding 
stimulus values most probably yielding designated proportions of judg- 
ments, the problem is quite easily solved. The regression of the trans- 
formed proportions on the stimulus scale is calculated, and the standar 
error is the standard error of estimate. 
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Gipson, James J. The perception of the visual world. Boston: Houghton 
Mifflin, 1950. Pp. xiv+242. $4.00. 


In these stern days of harsh, quantitative, statisticized psycho- 
physics it is with surprise that one turns up so fresh, so clear, so stimu- 
lating, and so unquantitative a phenomenology as is Gibson’s scholarly 
description of what we see and how we see. The book’s appearance be- 
comes, in a sense, an event within a tradition: Goethe (brilliant, erudite, ` 
dogmatic, wrong); Purkinje (keen, usually right); Hering (argumenta- 
tive, pedantic); and now Gibson creating the paradox of a phenomenol- 
ogy of vision which is both modern and American, : 

The account is indeed a phenomenology. There is not a table in this 
book, nor a graph, nor an equation, nor a quantitative functional rela- 
tion, nor for that matter a number, except the page numbers, the num- 
bers of the figures, and a few little numbers like three, which is the num- 
ber of dimensions in Euclidean space. The author's critics will note all 
this and call him unscientific. Very well. Perhaps this is all Vorwissen- 
schaft and not science. Who cares about words? The talk is good, 
penetrating discussion. The argument alters certain basic conceptual 
views about visual space perception. The discussion asks you—as 
phenomenology so often does—to become aware of the obvious, to shed 
many of the hard shells of classical pedantry and to accept instead the 
author’s convincing demonstrations, so many of which are printed right 
there on the page for you to see. 

The eighty-one figures (half-tones and line drawings) are magnifi- 
cently good. No one can study them without seeing how insistently tri- 
dimensional is monocular vision, and perhaps the reader will goall the 
way with the author (and thus with R. S. Woodworth, too) to decide : 
that the old secondary cues to depth are really the primary ones, and the 
classical primary cues but secondary. t 

i It is natural and proper for a phenomenology to be descriptive, and 
Gibson describes, not merely what you see, as the Gestalt psychologists 
do, but also kow you see. He is analytical. Description has to be 
analytical. Yet his terms of analysis are not points in a retinal or visua 
field, or even lines and areas, but relationships, orders. The visual field, 
he shows you, is ordinal, and it is these topological relationships which 
are the substance of visual perception. Perceptions in which the ordinal 
relations are invariant are identical, Gibson notes, using this means for 
generalizing the various facts of perceptual transposition and of be- 
havioral response to a relationship. 

Inevitably the study of perception forces one to face the dilemma of 
experience vs. knowledge. You look down the long, straight railroad 
tracks. They are parallel (knowledge) and they converge (experi- 
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ence 
ee aoe can see the parallels converging. You can see both that 
Paced a a does not diminish with distance and also that it does. 
apie this contradiction, modern American functionalism chooses 
S hee ge and lets experience go. If you count on the tracks’ being just 
oe: = away off there as they are here, you will not get in trouble, 
What o say, you will be right. Still, you can see them converging. 
o science takes account of that fact if psychology rejects it? 
hes eae dilemma Gibson takes a firm grip on both horns. He estab- 
fee correlated systems: the visual field, the straight geometry of 
fbn see visualization, and the visual world, which consists of the pat- 
ine objects that make up perception. We shall do well to elaborate 
2 pea Sato of these two systems: the field and the world. 
of th = visual field is seen; the visual world is known. Thus the concept 
the « eld is the modern descendant of the concept of sensation, whereas 
a pee of the world is descended from the concept of perception. In 
€ field parallels may converge; in the world they remain always equidis- 


f? 5 A 
ant. The field tends to be areal and the world tridimensional, yet that 
be an object in the visual 


Şistinction is not inevitable, for a surface may b : 

pan d. Itis better to say that the field is pictorial, representing (but not 

oe copying) the anatomical pattern of retinal excitation, whereas 

limin oad is objective, constituted of ordinal relations. The visual field is 

Euclid in extent, is ever changing and fluid, and is consequently non- 
aad shea whereas the visual world is unbounded, stable, upright, rigid, 
vi e dear old Euclidean space which is what we like to call real. The 
sual world is thus the natural world and the immediate substance of 
perception. The visual field, which the Wundtians used to think was 
Immediate experience, Gibson believes can be apprehended by a kind 

of introspection, a sophisticated abstraction from objective reality to the , 
system which resembles the retinal excitatory pattern, an abstraction 
aun artists and introspective psychologists are more adept than 

ers. | 

When the Gestalt psychologists substituted objects (phenomena, 
meanings) for the older Wundtian sensations, they were saying that the 
objective visual world is the primary stuff of experience and that the 
the secondary sophisticated 


Sensations which introspection yields are 
artifacts of a special kind of observation. Gibson follows the Gestaltists 


with respect to the objective visual world: objects are what human 
her vertebrates have in their per- 


adults, children, and at least the hig 

ceptions (‘size constancy” holds for chickens). So the one school in- 

Verts the other. For the Wundtians, sensory experience is primary and 

Objects are generated from it. For the Gestaltists, objects are the stuff 

of experience and primary, with sensations becoming psychologists o3 
no 


arte abstracted from the objects. Gibson’s view of the relatio 
eld to the world is not clear to the reviewer. He seems to think of the 


H 
field as primitive and the world as primary, of the field as genetically 
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prior to the world and of the world as temporally prior to the field in 
observation. You cannot be quite sure whether the revelation of the 
field to introspection is an atavistic process or an act of sophistication. 

The greater part of Gibson’s book is the description of the way in 
which the visual world of objects depends upon the visual field, while 
differing in so many of its properties. The basic demonstration shows 
how the tridimensionality of the visual world is the consequence of cer- 
tain ordinal relations in the visual field, relations of which one of the 
most important and most novel is the gradient of texture. Gibson con- 
stantly stresses gradients as conditions of objective perceptions because 
gradients show how the ordinal properties of an entire field provide the 
essential basis for the spatial orientation of perceived objects and for 
the organization of the objective world as a whole. Texture is large 
grain or macrostructure, tiles in a pavement, clumps of grass or soil ina 
field, stones in a gravel pit, anything that is constantly repeated in 
units of about the same real size. Just as the railroad tracks converge 
in the distance of the visual field, so the grain of the ground gets more 
finely structured in the distance, and the gradient of change in texture 
tells you, not only how fast the ground spreads away from you, but 
also how far below you it is, 

Gibson's epistemology is correlational—like Mach’s, or, more re- 
cently, B. F. Skinner’s empty organism. What Gibson calls a “theory” 
is thus only a description of a correlation, a theory which tells how but 
skimps on why. Thatis, of course, all right for phenomenology, provided 
the enthusiastic describer does not forget that eventually science must 
go deeper into the means of correlation, must show in physiology why a 
gradient of texture produces a perceived depth, not merely that it does. 

The social psychologists will be piqued to note how well Gibson gets 
along without using the concept of set, attitude, motive. He has, 
nevertheless, to come to the dynamics of perception in the end, as he 
does in his chapters on meaning and learning, and this reviewer thinks 
he would have fared better had he not resisted the inevitable so long. 

There ought to be some accepted device by which anachronisms 
could be avoided in bibliographies. In this respect Gibson is no better 
than others. He gives the date of a translation but not the date when 
the thought was first published. When he has used a later edition he 
gives its date, which makes his page reference accurate and misleads the 
student as to when some thought was averred. Thus the careful student 
who wonders enough about history to examine dates in the bibliography 
will be misinformed about Helmholtz, Mach, LeConte, Berkeley (who 
“wrote” for Everyman in 1922!), and a few others, 

It is too bad that the reproduction of the text of this book is inferior 

to its splendid figures. _The verbal matter is the offset reproduction of 
typing. The spacing is poor, much poorer than is required by this 


method. 
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It is Interesting to see phenomenology asserting a role in modern 
American psychology. To some extent Gibson rides the Zeitgeist. 
Retinal disparity and convergence he relegates to secondary positions, 
and for accommodation he has little use. If, however, the Zeitgeist is 
headed for the behavioristics of operationism and for a monistic unity 
of Science, then he lags behind progress. He should have removed all 
doubt about the distinction between the visual field and the visual 
world by describing the operations by which each can be observed in 
chimpanzees. That would be, however, a good deal to ask of a phenome- 
nology, which has a right to be just what it claims to be and not some- 
thing else; and, moreover, how can we be sure that the Zeitgeist is set 
eventually to make behavioristics the indisputable scientific truth? All 
1n all the reviewer finds this book a remarkably keen, clear, and wise 
description of just how it is that people see things. The chimpanzee 
Phenomenology of vision, moreover, may need to wait until we have 


trained a chimpanzee to write it. 
rE Epwin G. BORING. 
Harvard University. 


Harris, R. E., MILLER, J. G., MUENCE, G. A., STONE, L. J. TEUBER, 
H. L., & ZUBIN, J. Recent advances in diagnostic psychological testing. 


Springfield, Ill. Charles C Thomas, 1950. Pp. x+120. $2.75. 


This symposi ix contributions opens with an introductory 
ymposium of six sis and pro- 


essay by Miller on contemporary trends in psychodiagnos ing i 
ceeds through plage a by Harris on psychodiagnostic teates A 
Psychiatry and psychosomatic medicine, by Teuber on E 
neuropsychology, by Muench on the uses of diagno ins at 
Methods in counseling and psychotherapy xara be f children 
by Stone on recent developments in diggnosin aa AEI. 
and a final chapter by Zubin on test construction an dicate since 15 
The book is even more brief than its 120 pages might =a re small 
of them are taken up by bibliography, the pages ore ves land et 
and the type face is reasonably large. It would, se cellent 
better presented as a monograph. The contributions are a : a 
however, and they are well integrated, with a consequent absenc: 
annoying overlap. : : ibu- 
Miller's e is competent and timely; per m 
tion deals interestingly with a not too often discusse aoe perform- 
and the Teuber and Zubin articles are able ann ER cial praise 
ances in special technical fields. In this reviewer oR o d clini- 
should go to the papers by Harris and o A competence and 


cal sensitivity goes hand in hand They are a 
thorough appreciation of experimental methodology. oy clinically 


P ctio 
Pleasing confirmation that the psychologist can me 
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without sacrificing his scientific heritage and that the blending of these 
two influences can be a promising and possible reality, not a mere ideal 
fiction kept alive by the stereotypes of our present professional training 

ograms. 
daa WILLIAM A. Hunt. 
Northwestern University. 


Wortis, JOSEPH. Soviet psychiatry. Baltimore: Williams & Wilkins, 
1950. Pp. xv+314. $5.00. 


Outside the borders of the U.S.S.R. knowledge of Soviet psychiatry 
and psychiatric practice has been excessively meager. Dr. Wortis in his 
book Soviet Psychiatry has tried to reduce this lack by presenting, 
against an historical and ideological background, a report and modest 
analysis of the contemporary state of the Soviet psychiatric scene. The 
book covers a considerable range of material, but fails to produce the 
kind of account we should have liked. 

There are a number of basic reasons for this failure. They can, for 
the most part, be summarized in the author’s uncritical relationship to 
the language and content of his material which, even if. adequate in 
coverage (and it is not), would be insufficient basis for the task the 
author set for himself. The realities of the U.S.S.R. are not to be 
plucked directly from a literature which is commanded to eschew 
“objectivism” and to exhibit the requisite “partisanship” demanded 
by the Party. Because the Soviets speak of “free, creative discussions” 
does not mean that there are free, creative discussions; nor must we 
necessarily acknowledge the Pavlovian basis of contemporary psy- 
chiatry in the Soviet Union, merely because the “glories of Pavlovian 
theory” are dutifully intoned in the prefaces of books and the columns 
of the press. 

Yet the author of Soviet Psychiatry does precisely this. The declara- 
tive allegiance to Pavlovian theory in much of Soviet psychiatry is not 
perceived as such, and the model, nonexistent “Soviet psychologist” 
and “Soviet psychiatrist” are made the uniform spokesmen of the living 
flesh and blood. Thus, from the author’s account one would not gather 
that Pavlovian theory was ever termed in the U.S.S.R. a “verbal husk” 
and a “huge mechanistic peril” to Soviet psychiatry; nor would one have 
suspected from his account that there could be ground for saying, as 
Ivanov-Smolenskii did in a meeting called in 1950 to introduce in fact 
“Pavlovianism” into Soviet psychiatry, that “until recently all [real] 
attempts at application of Pavlovian theory to the problems of psy- 
chiatry have been bayoneted invariably.” : 

This book is further marred by unnecessary excursions into Soviet 
apologetics. OF orced labor camps” are said to demonstrate the Soviets’ 
“deep confidence in the wholesome restorative functions of work.” And 


HT 
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the disgra 2 ae 
bode em Orn affair, whose gratuitous introduction into the 
shearer : purpose, is unrealistically excused away. 

dathors parite ns other serious defects, such as the failure on the 
of years, ni erstand that references, distributed over a period 
tempore picha samalgameica at will to yield a composite con- 
iea E En a Dovevo viin ee recaton in mind, the 
subi S nterest and v: i i z 
oe dinte explored outside the U.S.S.R. The ee a Be 
a 4 where the pitfalls are many. For this reason alone the 
Spee p becorimen for venturing on so difficult an assignment. 
chiatry fe i ook which can be said to have presented Soviet psy- 

nd psychiatric practice adequately still remains to be written 

Ivan D. LONDON. 


Russi 
ıssian Research Center, Harvard University. 


be x RISCH, KARL. Bees: Their vision, chemical senses, and language. 
haca: Cornell Univ. Press, 1950. Pp. xiii+119. $3.00. 
a andicated in its title, this thin volume (119 pages) describes the 
ma pete senses of the honeybee. The evidence, much of it 
clearly an von Frisch over the past thirty-five years, is presented 
The be interestingly in nontechnical language. 
fAdiations es color sense varies from that of human beings. Ultr: 
ree pe visible to this insect, but it is not sensitive to red. Form 
ption depends upon the “brokenness” of a pattern, and this may 
ly while in flight. Von 


be 
related to the fact that bees use vision primari 


Fri 
sch suggests that “broken” patterns produce a flickering sensation. 
s closely comparable to that of a 


aviolet 


The olfactory sense of the honeybee i 
JI developed.” Bees differentiate 


man “ F 
an “whose sense of smell is very we 
h less sensitive 


between sweet, salty, sour, and bitter t 


to bitter substances than are human beings. 
fie The most interesting part of the book is that which describes what 
Bs author prefers to call “the language of the bees.” As a result of 
any years of careful, ingenious investigation von Frisch is able to pre- 
“No competent scientist ought to believe 
h to hear 
ry in 1949 may have 


se f 3 
nt evidence of which he says, 
ho were fortunate enoug 
icism to enthusiastic 


astes but are muc: 


t : è 
ee things on first hearing.” Those w. 
r. von Frisch lecture during his visit to this count 


rd with this reviewer the conversion from skept 

Cceptance of von Frisch’s published findings. 
a The gist of his reports is as follows. When a honeybee finds a new 
ee of nectar and returns laden to the hive, she behaves ın such a way 
at her hive mates leave the hive and fly to the location of the food 
Source. The bees are influenced by chemical stimuli associated with the 
discoverer” and also by the “dance” which she performs on the vertical 
ance vary according 


surface of the comb. The pattern and tempo of her d 
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to the location of the food supply and also according to the distance 
that must be traversed to reach it. . 

Von Frisch has found that the pattern of the dance is controlled by 
the plane of polarization of diffused sunlight. The degree of polarization 
in any portion of the sky at a given time is a function of the sun’s posi- 
tion and the structure of the bee’s compound eye, particularly the struc- 
ture of the single ommatidium which appears adapted to function as nt 
analyzer of polarized light. The direction in which certain portions 0 
the dance are oriented varies according to the direction of the flight path 
to the food. The speed with which parts of the dance are performed is 
inversely related to the distance flown. 

By reacting appropriately to the cues mentioned above, bees that 
have never visited a particular food source are enabled to proceed di- 
rectly from the hive to the new supply of nourishment. In what appeat 
to be well-controlled experiments bees were observed to fly as far as 
6 kilometers (3.7 miles) straight to a new feeding place from which a 
hive mate had recently returned loaded with nectar. g 

This book can be strongly recommended to readers who are scien- 
tifically concerned with comparative psychology. But it will also prove 
entertaining and instructive to laymen who are interested in natura 
history. The literary style is simple and charming. The subject matter 
stands as a model of patient, careful investigation of complex patterns 
of animal behavior. 


F. A. BEACH. 
Yale University. 


Brown, WARNER, AND GILHOUSEN, H. C. College psychology. New 
York: Prentice-Hall, 1950. Pp. xviii+507. $3.75. 


The character of this text is set in two remarks by the authors in the 
early chapters of the book. “Psychology,” they write, ‘is the study ° 
behavior and experience.” A bit later they observe, “So, instead 0 
presenting theories, we continue in the next three chapters, as We began, 
maintaining an externally descriptive attitude.” This last applies to the 
treatment of learning in particular, but could just as well apply to the 
whole work. Reading these, one would expect a book which is eclectic, 
nontheoretical, and rather traditional, and so it is. h 

The bifurcate definition, of course, enables the authors to stand wit 
one foot on each of the familiar foundations: reflexology and the analysis 
of consciousness. In practice, indeed, the body of doctrine perone 
quadripedal, for in the last fourth of the book, the authors Wr Tie 
psychology in terms of adjustment, then a psychology in terms of a Ta 
ties. By and large, the authors seem to find the relations between i 
four different limbs too complex and uncertain to discuss in such a bor 

The “descriptive attitude the authors favor means, no doubt, Pig 

dilection for facts and a postponement of theory. One can hear 
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Praise an eclecticism of facts, but a jumbling of theories is not so clearly 
admirable. Granted that it could be done at all, the exposition of facts 
picked clean of theory would be a most difficult operation, and the result 
not likely to be palatable to first-year students. So it must be expected 
that authors contemning theory will, nevertheless, present their facts 
embedded in theories—diverse and sometimes very aged theories taken 
unwittingly from the general heritage. 

For example, when the authors write, “what we ourselves contribute 
to the operation of thinking . . . consists of the ideas, memories, con- 
cepts, and images that ‘pass through our minds,’ ” they are hardly re- 
porting a simple untrammeled observation but, rather, repeating a very 
old theory. So, in “attending” (which is the “selective process” and the 
_ awareness of concentration” “‘prior to perceiving”) “the self,” “ad- 
justment,” “motivation,” etc., there is evident a matrix now of one 
psychological theory, now of another. As one goes through the book 
these are found intermingled. Simple learning is a matter of conditioned 
response. In trial-and-error learning there is activity (“trying to ac- 
complish something”); in problem solving there are in addition “ideas, 
and thinking is wholly a matter of “ideas.” If psychological theories are 
a vice, as Brown and Gilhousen maintain, “because they obscure the 
important distinction between facts that are actually known and a 
fanciful veneer of inventions covering the enormous area of the un- 


known,” they have, indeed, taken a strange path to virtue by inter- 
mingling more than the usual number of different theories. 
that they do not expect 


In the introduction, the authors announce expe 
the student to weigh or interpret experimental evidence but will cite 
experiments, when necessary, to make their statements gonere mi ok 
ing studies as old as possible so as to impress upon nee ae a 
truth that psychology has historical foundations.” It is c ae eee 
themselves have great respect for psychology with historica 
tions, and they would probably be well pleas 


ed to note the resemblances 
of their book to those written thirty years ago- «ie ees 


Indiana University. 
The human use of human beings. New York: 
Houghton Mifflin, 1950. Pp. 241. $3.00. | 

The author of Cybernetics has written a related book for ee hig nod 
to emphasize the “social consequences of his point of a O 
treated can scarcely be traced to a single point of ant Pi Si 
interesting and vigorous lot. There are discussions o! nm a 
nature of human progress, the distinction a E a 
havior and modifiability, man’s exclusive clan peech, 


t jls of scientific 
the individual, the paradoxes of the law ol pani Da revolution, 
Secrecy, the education of the scientist, 


WIENER, NORBERT. 


the secon 
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the Catholic Church as a totalitarian institution, and so on. Although 
“thinking machines” are frequently mentioned, and many parallels ae 
drawn between them and living organisms, few if any of the aie 
conclusions are derived from cybernetics itself in any rigorous way. Fe 
is a book of strong, often violent, opinion, ranging over many of tl 
fields which an intellectual with compelling political and moral pea 
sions might be expected to touch upon in the course of an active life. 
Its manner swings from the stiffly academic to the witty, from the dog- 
matic to the humble, from the exaggerations of science fiction to the 
caution of the trained scientist. i 

Psychologists will not find much that contributes to their science 
The author has brushed lightly against physiology, particularly the 
works of Sherrington and Cannon, but whenever his comparison O 
thinking machines and living organisms becomes in any sense concrete, 
the assumed mode of operation of the nervous system has a shopwort 
look. His acquaintance with behavioral processes is even less extensive 
For example, although proprioceptive feed-back from behavior is 0 
of the cardinal issues in Cybernetics, there is only the most superficia 
account of what such a feed-back is like, and no discussion whatsoever 
of experimental work in the study of learning in which the effect of feed- 
back upon behavior is analyzed. 

In spite of this, the book has a certain value in reminding us that 
scientific achievements are seldom without an impact upon civilization: 
The special impact with which Professor Wiener is here occupied has 
certainly not received the attention it deserves. 


B. F. SKINNER- 
Harvard University. 
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INTRODUCTION 
of daydreaming by Sigmund 


The formulation of psychodynamics 
d interesting status in the 


Freud (9, 10, 11, 13) enjoys a distinctive an 
domain of behavior science which is demarcated as ‘clinical’; for, 
following Freud, it is almost universally accepted in clinical circles and 
in the clinical literature that daydreaming serves a gratification func- 
tion—i.e., that it is wish-fulfilling in character. Indeed, so strong is this 
conviction with respect to the psychodynamic function of the day- 
dream that in at least one instance (41) it is incorporated into the 
definition of daydreaming, which is said to be “the imaginary representa- 
tion of satisfactions that are not attained in real experience” (41, p. 186). 
Yet, notwithstanding the strength of this conviction and the widespread 
acceptance of the theory, it does not appear that it has ever been 
empirically demonstrated. Indeed, there is apparently no formal or 
operational analysis in the literature which indicates how the theory 
may be laid open to empirical investigation, and consequently to verifi- 
cation—to confirmation or disconfirmation. Such an analysis 1s never- 
theless an indispensable prerequisite to empirical investigation. As it 
stands, the theoretical formulation is inadequate in operational specifi- 
from a thesis presented to the Psychology Department of the 

I am indebted to Dr. 


University of Minnesota in partial fulfilment of the Ph.D. degree. fan c 
Laurence F. Shaffer, of Teachers College, Columbia University, for time given and for 


his generosity in permitting me to see some of his unpublished daydream data; to Dr. 
ments and criticism aided materially in clarifying 


Wallace A. Russell, whose incisive com! l r 
certain formal aspects of the analysis; to my brothers, Dr. Julius Seeman, of the r 
versity of Chicago, and Dr. Melvin Seeman, of the Ohio State University; to Dr. Kenne : 
MacÇorquodale, who in the course of three years of contact has contributed in no sma 

measure to my thinking on this problem; and, finally, to Dr. Paul E. Meehl, whose en- 
couragement and support were of inestimable value in the execution of the thesis in- 


vestigation. 
369 


1 This paper is adapted 


370 WILLIAM SEEMAN | 
TABLE I 


SuMMARY OF LITERATURE RELEVANT TO THE FREUDIAN THEORY OF DAYDREAMS 


Author* Subject Methodology Quantification Conclusions 
Bose (2) Use of daydreams Report and inter- None Asks patient to “indulge in 
a for therapy in pretation of use such daydreams as would 
psychoanalysis of fantasy with give imaginary satisfac- 
patients tion to those [ia 
i Pressed] wishes” (2, 
Conklin (3) Fosterchildfantasy Questionnaire Percentages Foster child fantasy a 


common" experience; 
reported by 24% of 
males, 31% of females 


Conklin (4) Relation between Personality inven- Percentagest Relation between ‘‘neu- 
daydreaming and tory (Thurstone) rotic’’ scores and "fre- 
test adjustment y quent" daydreaming 

Dexter (5) Imagination Projectiveand struc- Correlation Correlations low positive i 

tured personality most of them not signifi- f 
tests; exciting cant; highest r (Bern- 

events; sentence reuter with self-rating) 
completions 52 

Eidelberg (6) Masturbation fan- Psychoanalytic in- Nong Progressive changes in fan- 

tasy terpretation of tasy provide barometer 
fantasy for measuring therapeutic 
Progress; may anarten 

N n ther: if understoo 
Ferenczi (7) Gulliver fantasies Psychoanalytic in- None “Comperaalinn a 
terpretations of ment" (7, p. 286) where 
Gulliver's Travels fantasy involves size re- 

Fiilop (17) Relation of fantasy Analysis of litera- None me life helpful or 
to body structure mure and clinical harmful, depending on 

ata 

Green (18) Daydreams of child Intuitive clinical None Accept ee aig formula- 
and adult clinical analysis of case tion but uses McDou- 
cases material gall’s concepts (e.g., day- 

dreams gratify “gregari- 
ous instinct," and others 

Hart (19) Variety of fantasy Interpretation of None Dae? viewed as 

daydream ma- “building of pleasant 
terial mental pictures in which 
the complexes attain an 
imaginary fulfilment” 
Hesnard (20) Erotic daydreams Psychoanalytic in- None eee), daydream: 


terpretation of 


“Procurer . . . des l'exci- 
sexual fantasy is 


tations érotiques . . . plus 
ou moins intentionelles, 


K i i i (20, p. 524) 
orat os mapy play- Questionnaire Percentages Imaginary playmate re- 
ported by 31% of fe- 
males, 23% of males; 
80% of these had strong 
positive affect; no in- 
Stances of strong nega- 
Jaehner (25) Imaginary compan- Interpretation of None miee telinga generate 

;, z antasy 

Kamiat (26) Cosmic fantasy Speculative analy- None Cosme” Ton coe ei 
ee cosmic fan- sates for feelings of in- 
i . security and inadequacy 
AEEA k” of day- Apalai of clin- None Daydreams are wish-fulfil- 
bein ret ing; foster child fantasy 
FARVE ta compromise between 
incestuous wishes and the 
Goons flight from it 

i ig} i 29, p. 343) 

évy-Valensi (30) “Bovarysmef et Analysis of mental N u29. P. 34 
uy constitutions activity analo- NORE Relative aam et 
eins Madame Beart ary” bovaryem “sofre af 

Adena Rovary comme une compensation, 
une fuite dans la fiction 
pour échapper au réel 

Rosenzweig (38) Methods of study- Didactic discussion None 1130) p. 295) 


ing fantasy of difficulties and Infantility" of daydream: 
methods ing stressed; cl 
method of securing 
mediate satisfaction des- 
pite adverse circum- | 
Stances” (38, p. 42) 
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TABLE I (Continued) 


Quantification Conclusions 


Percentages Grandeur, personal ex- 
ploits, and political free- 


Author® Subject Methodology 
Questionnaire; day- 


Ruenaufer (40) Variety of day- 


dreams dream descrip- 
tions of 65 Indian dom daydreams re- 
students ported; some sex differ- 
ences noted 


Daydreams a mechanism of 


Questionnaire Percentages, 
defense and source of sat- 


Shaffer (41) Variety of day- 
dreams means,and 
sigmas isfaction for the normal 
individual as well as the 
Boat maladjusted 
Description of day- None “Mental device for encom- 


Smith (43) à 
Variety of day- 

dreams dream types passing all desires"; day- 

dreams relevartt to needs; 

vary with sex and socio- 
economic status 

Daydreams “practically a 


Varendonck (48) Fantasy activity of Introspective anal- None 
author ysis of genesis, search for pleasurable 
content, termina- representations” (48, p. 
tion of own 15); differs from ‘logical 
thought chains ideation, which, corre- 
sponds to reality" (48, p. 


13); “directed by one or 
several wishes” (48, p. 


76) 
Van Waters (47) Imaginary compan- Analysis of fantasy None Fantasy activity regarded 
ion of a little girl and clinical ma- as providing substitute 
terial Pe 1 Eea a fon wie 

i i ercentages ‘maginary co! 
Queaonnalre appear as late as adoles- 


Vostrovsky (49) Imaginary compan- 
ie id cence 5 udt 
Woodworth (53) General nature of Analysis of day- None Daydream function: int 
fantas; dream types ap- ting for the momen 
= pearing in litera- satisfaction of some de- 
ture sire’ (53, p. 494) 


ests of significance, he 


* Listed in alph: i 
alphabetical order. 
t Although Conkli 1 ntages and does not submit his data to t 
ptovldepencuse taper ee percentag mputed x?, disregarding the contribution of one 
gh information to permit this. The comp! ey this is significant beyond the 1 per cent level. 


which fails to meet the criteri i =5, i 

a e criterion of theoretical N =5, is 59. is is signif 
$ Defined as “le pouvoir à l'homme de se concevoir autre qu'il n'est” (30, p- 89). 
hypotheses as 


to derive such 
cified 


cations which would make it possible hyg 
firmation within spe! 


might lend themselves to quantitative con 
Probability levels. i 
Some idea of the extensive acceptance of Freud’s theory ae 
dreaming may be indicated by Table I, which presents m a ary 
form a review of a good deal of the literature relevant to the theory. 
he frequency with which 


The column marked “Conclusions” indicates t v = 
the gratification function assigned to the daydream by Freud is accepte 


by writers on the subject. One might get the impression that m 
ther solidly grounded in empirica 


clinicians su e the theory to be ra , ] 
evidence. Yet Conklin’s lament that “of systematic studies we os 
not so many” (4, p. 217) may be echoed today, fifteen eee 
the table suggests, there have been few attempts at ae 3, 4 
only one of the studies (5) employs correlation ern (4) and 
24, 40, 41) report percentages, and of these only m elie 
Shaffer's (41) data permit the calculation of tents e E ee writings 
A critical evaluation of the comparative thai che freittulness 
would require a careful and explicit distinction betw a re be leat 


i d rigor. 
of content and methodological soundness and rigo 
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that a formulation may be rich on the content side (i.e., potentially 
contain many hypotheses), but at the same time may suffer from 
severe methodological weaknesses. This would appear to be the case 
with Freud’s formulations, which provide insightful hypotheses of a 
remarkably penetrating caliber for empirical investigation, and which 
have, as Mowrer and Ullman (35) have noted, considerable pragmatic 
merit. With respect to most of the other psychoanalytic papers cited 
(2, 6, 7, 20, 26), however, it would appear that they contribute little 
that is new, and that they are notably deficient in recognition of the 
formal ‘problems involved. 

Conklin’s earlier paper (3) provides objective support for the 
psychoanalytic contention that the foster child fantasy is a common 
one; but in view of his earlier citation of Karl Abraham to the effect 
that the fantasy is universal, he appears to strain his own evidence 
considerably in stating that “Comparison with the psychoanalytic 
presentation... results in both support and amplification of the 
generalization from psychoanalysis” (3, p. 20). His college study (4) 
is a significant contribution to the problem in that it demonstrates 
statistically highly reliable covariation of personality inventory scores 
with frequency of reported daydreams, the covariation being in the 
direction which the theory would appear to require. Shaffer’s study 
(41) likewise provides evidence which supports Freud’s theory. The 
data confirm Freud's assertion as to the normality of daydreaming and 
justify Shaffer's statement that “daydreaming is an exceedingly 
common and therefore, in the statistical sense, a normal form of be- 
havior” (41, p. 195). They also have deeper theoretical significance in 
that they demonstrate quantitative differences which are consistent 
with the formulation. 


Freud laid out the general psychodynamic nature of daydreaming 
in several of his writings. In 1900 he stated: 


A more thorough examination of the character of these d 
with what good reason the same name has been given to t 
to the products of nocturnal thought—dreams. They have 
common with noctural dreams; indeed, the investigation of daydreams might 
really have afforded the shortest and best approach to the understanding of 
nocturnal dreams. Like dreams, they are wish-fulfilments . . . (13, p. 457). 


ay-phantasies shows 
hese formulations as 
essential features in 


Later, in 1908, in a paper on hysterical fantasies, Freud wrote: 


These phantasies are wish-fulfilments, products of frustration and desire; they 
are justly called daydreams, for they give us a key to the understanding of 
night dreams, the nucleus of which is nothing else than those daytime phan- 
tasies, but complicated and distorted (11, p. 52). 


And in the same year, writing on the poet and daydreaming: 


| 
| 
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Let us try to lear UDIAN THEORY OF DAYDREAMS 373 
y saying n some of the ch awe 
ying that happy e characteristics of dayd i s 
nsatisfied egen iA propa tha maks naea nip we oe begin 
e driving power peung Phantasie en ee 
’ rate 


Phantasy i 
decd Sy contains the fulfilment (15, p. 176) 
ain, in hi W 
sG i i 
eneral Introduction, Freud writes, “ . daydreaming 
ion, which 


also is 

Po asa. Mod ivi 

is, in fact, a eat? closely linked up with gratificati 

elsewhere in at y reason why people practice it” (10, p ID; d 
same volume, “Now daydreams are literally eae 


-- e= 7 (10, p. 117) 
Although, ; Aa ; 
gh, a í ; 
lems corape y White (51) points out, some rather formidab 
Wish-fulfillm ed Freud in 1933 to state that orld ete 
eats: Soh 
nts which, under certain circumstances, could achieve 


their 
ends only i 
really e there is some reason to doubt that he ever 
he original form of his theory. For later, in 1936, we 
j f 


nd hi f 
la again writing: 
: + but the i 
of: e isola . . 
ena of a very edi thought is found to be an impulse in the form of a wish, 
in is consequent! an kind, which is foreign to the waking life of the dreamer 
Pulse is the a y disavowed by him with surprise and indignation i 
rs actual constructor of the dream. - - (8, p. 80). á 
s S not her F 
daydream pole pass this view of the psychodynamics of 
Property, ale Ese original with Freud, nor was it his exclusive 
ei cites Breuer , Freud himself (11) credits Havelock Ellis with it, 
Widely accepted , Janet, and Pick as well. We have seen, t00, how 
it is in the clinical literature and in clinical circles, 


Irespe . 
Spective o g 
f other theoretical commitments. Jt zs true, however, 
lly made by Freud, who, in 


dreams were attempted 


that gia 
fact, beta is most systematica 
formation = to discuss its similarity to nocturnal dreaming and to the 
neurotic symptoms. It becomes an integral part of his 
found with respect 


theoreti 

to pea ‘An analogous situation may be 

tion which į in Hull’s (23) system, 4 postulate on conditioned inhibi- 

Part of Hull's taken almost intact from Pavlov and incorporated as a 

an honored ‘Sy et In fact, a large part of Hull's formulations have 

Expect in th ustory in psychology; and this is only what one woul 

where, pri e biography of a science. This obtains no Jess in physics, 
prior to Einstein’s formulations of relativity theory: other 


distj 
ingui i 
guished efforts were made to solve some of the paradoxical results 


o 
ex: ; . 

Perimentation. 
s a language 


LEVELS OF THEORY 
which 


y be vie 
d in the s 


& ex 
scienti . 
System: a ntific theoretical structure ma wed as 4 < 
f ; and, if the term “primitive” is use ame sense In 
In hi 
Smot 
most recent statement (21), this is Postulate X. 
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it is used by Whitehead and Russell in Principia Mathematica (52), 
a relation of “more primitive” may exist between two language systems. 
The term “‘levels’’ is used here to convey the notion of this kind of 
relationship. In psychology the distinction between levels of analysis 
has been made in terms of molar versus molecular levels (23, 44, 45). 
The same set of behavioral events, as Spence (44) has pointed out, may 
be described in languages which are at different levels of analysis. In 
behavior theory this has apparently led, at times, to the notion that 
the two descriptions are at variance. About this, Spence writes: 

Such different descriptions, however, do not necessarily represent fundamental 
disagreements. If the two systems of concepts should each be successful in 
leading to the discovery and formulation of laws, it should also be possible to 
discover co-ordinating definitions which will reveal the interrelations of the 
two systems. Or, as Hull suggests, the postulates... at a more molar level 
may ultimately appear as theorems in a more molecular description (44, p. 71). 


A further illustration of the concept of levels of theory is provided 
by Hull (22), and here we note that the distinction in levels is not made 
along molar-molecular lines. After elaborating a miniature system of 
adaptive behavior, consisting of eighteen definitions and six postulates, 
Hull develops a number of theorems. In Theorem XII he states: 
“Organisms capable of acquiring anticipatory goal reactions will strive to 
bring about situations which are reinforcing.” Such “striving” to bring 
about a goal state of affairs will be recognized at once as fitting the 
concept of “motivation,” and Hull therefore states in a footnote: 
“An additional element of interest in this theorem is the fact that the 
fundamental phenomenon of motivation seems to have been derived 
from the ordinary principle of association..." (22, p. 14). Thus in 
the language system of learning theory the concept of motivation is 
regarded as derivable “from associationist principles,’ in contrast to 
its status at the “clinical” level, where motivation is taken as a “primi- 
tive” concept. Such distinction between the “learning” and ‘‘clinical”’ 
languages is involved in discussions by Mowrer (32), Miller (31), 
Mowrer and Lamoreau (34), Mowrer and Ullman (35), and Mowrer 
and Kluckhohn (33). These writers also attempt to discover relation- 
ships between the two language systems. 

The attention which clinical psychologists have given to serious 
theoretical formulation has been, until recently, only moderate in 
degree. And it is perhaps this, as much as anything else, which accounts 

for the fact that clinical psychology has developed almost a separate 


3 It is not intended here to convey the notion that this has, in fact, been successfully 
effected. On this, see Koch (27). 
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lography a i 7 

a b as science, and that there has been minimal com- 

payeholasy D een systematic (academic) psychology and clinical 

petinleny à oubtless the intensely pragmatic demands of clinical 

alere of es an ‘applied domain also account considerably for this 

| nmunication. Recently, however, clinical psychologists 
> monstrating interest in systemati i 

manettutinne & ng atic formulation 

apa is even envisioned that clinical psychology Ee os 
onsidera i 

ath the able measure the content of systematic psychology” (39, 

anyone who regards it as desirable that psychology eventually 


develo zi 
p the kind of formal and systematic structure which is perhaps a 
rity, this turning of attention on the 


blems of theory and of theory 
regarded as a salutary develop- 


a property of scientific matu 
part of clinical psychologists to pro 


build; ie 
cg at the “clinical” level must be 
nt. And this is true not only because a body of coherent theoretical 


at seme heuristic value in sharpening problems and indicating 
erties : — of investigation, but also because it compels a con- 
fruiehults a how investigation and theory in the clinical area can most 

‘Alert ‘4 rh porated into a unified discipline of behavioral science. 
re te here are a number of formal structures at the clinical 
a provocative and intriguing attempt at theory building at this 


lev 
el has been made by Murray et al. (36). In their well-known Explora- 
stem of theoretical con- 


ch = ity they have elaborated a sy 

is frani cluding need, press, thema, regnancy, and others. The system 

ankly centralistic in character, has a certain amount of imaginative 
ring departure 


a , : : ee 
ppeal, and constituted at the time of its publication a da 
wly conceived behaviorism. It re- 


from the strict criteria of a narro 
mains, however, quite incomplete. Another attempt at theory building 
at the clinical level is that of Rogers, who has called his mimeographed 
form a “tentative draft” (37). The “theory” consists of a series of 
Seventeen propositions, each elaborated at some length and dealing 
with: (a) the reaction of the organism as “an organized whole”; (b) 
the nature of his perceptual behavior; (c) the concept of the self; (d) 
hich is held to be a conse- 


the nature of psychological maladjustment, W. 
en the organic perceptions and the self- 
If-concept. 


quence of “a discrepancy betwe 

concept” (37, p. 13); and (e) the effect of threat on the se 

Some attempt at systematic form be found in Lecky’s 
is central to the 


(28) little book, where the concep 


“theory.” 
i The only formulation at the clinical level w 
Tt properly designated as a theory of behavior is t 
his statement is not intended to convey any notio. 


ulation is also to 
t of self-consistency 


hich, in my opinion, may 
hat of psychoanalysis. 
n with respect to 
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the “truth” value of psychoanalytic theory. It has reference to the 
comprehensiveness of the theoretical structure and to the relations 
which exist among the propositions. It is recognized that a theory may 
be most comprehensive and at the same time “false” in the sense that 
(a) it asserts propositions which are contradicted by empirical and 
experimental evidence, and (b) it asserts propositions which are mutually 
contradictory. Unfortunately, the most cogent statement of the 
system in rigorous terms has not yet been made, and some of its ad- 
herents and practitioners admit that much psychoanalytic writing is 
fluid, ambiguous, and unintegrated. To repeat, therefore: there is no 
intent here to assert that psychoanalysis is the only “true” system of 
psychodynamics, whatever that might mean. The reference is merely 
to the fact that Freud appears to have been the only theorist who has 
laid out with some comprehensiveness and care an explanation on the 
clinical level as to the nature of human behavior. 


OPERATIONAL ANALYSIS 


An integral proposition in this framework of psychoanalytic theory 
is that which assigns to the daydream the general psychodynamic 
function of wish-fulfillment. It will be my purpose in the remainder of 
this paper to present a formal analysis of the problems presented in an 
empirical verification of this theory and to suggest a “methodological 
model” for an investigation. It appears to be the primary objective of 
such an analysis to indicate the defining operations which are indis- 
pensable to casting the theory into a form susceptible of quantitative 
empirical investigation. 

It seems appropriate, in connection with this problem, to consider 
first the significance of the wish language.* If one sticks close to Freud’s 
intent, it would appear that the definition of a wish should be in terms 
of goal objects and/or goal states of affairs. While Freud’s “Wünsche” 
could probably be developed in terms of some drive language, and while 
such a development could be justified on pragmatic grounds if it turned 
out to be more fruitful, that would still constitute some departure from 
what Freud appears to have in mind in his use of the wish language.® 


4 The choice of the word “wish” in the translation has more than trivial consequences, 
and it is therefore important to note that it is an accurate rendering. In the original 
German we find ‘Diese Phantasien sind Wunschbefriedigungen ...” (12, p. 192); and 
“Unbefriedigte Wiinsche sind die Triebkrafte der Phantasien . . . ” (9, p. 216). The 
significance of this lies in the implications of the wish language which will be developed. 

5 The use of a drive terminology would present other problems as well. For one thing, 
as Skinner (42) points out, there is no one conceptual drive formulation in peo 
which is accepted by all psychologists. In some instances it is regarded as a stimulit 
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a doecipa would appear to be unnecessary; for Tolman (45) 
define! iy pen a. one concept of “demand,” which may be 
detail, he presents fs ovir deka n i : rae th ea 
objective definition of the rat’s eee for! aoa ihe 

ns y emand for specific types of goal 
objects (45, p. 37). As developed in his book, however, the concept 
is somewhat limited for the purpose of the present ake It needs a 
be expanded to include more complex states of affairs—e.g., ‘demand 
for vocational success,” “demand for personal attractiveness,” demands 
for sex and food objects. Such expansion presents no major formal 
problems. The defining operation for any demand (wish) can be 
explicitly described in terms of verbalizations of a specified kind; e.g. 
a “demand for success” might be defined in terms of verbalizations wil 
respect to the acquisition of certain kinds of objects. But there is no 
logical reason to assume that the defining operations must be limited 
to verbal behavior. We may at the present time leave it an open ques- 
tion whether a concept like “unconscious demand” (“unconscious 
wish”) will be necessary, or whether a defining operation can be found 


for such a concept. P 
Given specific defining operations for specific types of wishes 
(demands)—such as demand for a sex object, for “vocational success,” 
dian theory that daydreams 


for “physical attractiveness,” .etc.—the Freu 
are wish-fulfillments may be restated as follows: The emission-of a day- 


dream is functionally related to a specific type of demand (wish), the 
relation being such that whenever an instance of such and such a daydream 


is observed, it is required by the theory that an instance of a specified cor- 
ust be identified by a suitable objective opera- 


responding demand (wish) m l 
tion. It seems clear that, so stated, the theory really requires the 
occurrence of identifiable, lawful patterns of demand-daydream covaria- 

he understanding of the 


tion. What is crucially important here is t 
which lies buried in this analysis of the 


contingent notion of frequency, 

meaning of the concept of wish-fulfillment. A concept of “frequency” 

is involved in the definition in the sense that there is implied the notion 

that whenever an instance of a daydream is counted an instance ‘of a 

relevant demand must be identified. That this is not an assumption 

apart from the definition of wish-fulfillment, but a contingent condition 
significance 


which it imposes, is the essential point at issue here. The 
stimulus properties are pre- 


(41); this would pose great difficulties. In others (21), the Props 
dominant, though not exclusive. For most psychologists its physiological correlates 
appear to be crucial. Finally, the use of a drive terminology might conceivably pose 
formal problems in an attempt to distinguish between primary and secondary drives. 
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of this point lies in the fact that specific deductions from the theory 
will be essentially predictions of where these frequencies may be expected 
to lie in consequence of theoretical requirements. 

It is necessary also to introduce explicitly the concept of ‘stronger 

than” as a relation between demands. This can be done by definition, 
and in any one of several alternative ways, each of which would be 
adequate to the purposes of the present task. Tolman’s own definition, 
as introduced in the following passage, is quite acceptable: 
Turning now to the results, it appears that the groups may be arranged in the 
order of goodness of their performances. It appears, in short, ... certain 
goal objects or situations produce better total maze performance than do 
others. And this introduces us to the conception that certain goal objects 
are... demanded more than others.... The strength of the demand for the 
type of goal object provided is thus one of the immediate immanent aspects 
inherent in, and defining itself through, maze performances (45, p. 41). 


This defining operation has certain similarities to Warden’s meth- 
odology (50), in which the drive-measuring operation is likewise essen- 
tially a rank-ordering with respect to performances. However, there is 
available a convenient alternative procedure, more nearly isomorphic 
with the defining operations for ‘denser than” cited by Bergmann and 
Spence (1, p. 8) in which liquid Y is said by definition to be denser than 
liquid X if X floats on Y. Such an operation has already been performed 
by Tsai (46) in comparing the relative strength of sex and hunger mo- 
tives. The analogous operation with respect to the present problem 
would be as follows: where it has been empirically demonstrated that 
a choice is made at the 1 per cent level of confidence between two 
objects or states of affairs, the relation of “stronger than” will be said 
by definition to hold for the specified demands.’ 

The formal aspects of an investigation of this character, which aims 
at empirical verification of a theory, ordinarily takes the form of an 
inductive leap from (PDQ)-Q to (P) where P is the theoretical formula- 
tion (in this instance “daydreams are wish-fulfillments’”) and Q a 
class of observable behavioral events (e.g., responses).? However, it 


6 In selecting such a procedure as a defining operation, however, it must not be for- 
gotten that there is no logical reason to assume a transitivity relationship. That 1s, 
empirically, it is at least possible that A can be in greater demand than B and B in greater 
demand than C without assurance that A will be in greater demand than C. Should this 
turn out to be the case, the defining operation will have proved inadequate, and it would 
then be necessary to introduce the concept in a manner more nearly isomorphic with the 
Tolman and the Warden procedures, 

14This is, of course, an extremely elementary application of symbolic logic. The 
symbol “D” is the symbol of implication, and the expression PDQ is read “if P, then 
Q,” or “P implies Q.” The symbol “-” indicates a “binding” operation, and is usually 


O cai 
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frequently its 

Soe happens that a proposition or predicate (Q) is entailed not 

een g eppi but by several, and the symbolic statement in 
ase of the problem under consideration would take the form 


[(P- Pi...) D Qr--x]: [Q] 


7 
` here P represents the major proposition (i.e., the theory) under in- 
estigation and P,’.... represents 1n each instance either a known em 
pirical fact about the behavior of organisms (e.g., a known fact ee 
adolescent interests and preferences) or an assumption.’ The several 
propositions, then, P and P’, entail a consequence, a predicate Q; 
and it is this logically derived consequence which will be, in a 


the predicate which constitutes the hypothesis (H) which the empirical 
or unconfirm. In instances where 


data would be required to confirm 
the confirmation conditions show Q to be in fact the case, there is 
nothing embarrassing about this; but where the confirmation conditions 
fail to do so, and ~Q is the case, then there are two sources of possible 
error, and it would be difficult to determine whether the source is P 
or P’ . The argument here would be, however, that if in a large number 
of nerennes (i.e., test conditions) involving the same P but different 
P s there is overwhelming confirmation of Q, then in those isolated 
instances (should such occur) where the confirmation conditions indi- 
cate that ~Q is the case, the indication would be for a re-examination 
of P’ before P. 
a In conclusion I should like to illustrate the procedure under this 
methodological model.” This may be done by examining some of the 
data presented by Ruenaufer (40), already cited in Table I. He informs 
us that there is a measurably different intensity between male and 
female college students in India with respect to the daydream of inde- 
pendence. It could undoubtedly be established by objective operational 
procedures that the demand (wish) for independence is more ‘‘mascu- 
line” in the sense that it is so rated by both males and females in India. 


of the advantages of clarity and precision of deduction, 
olic logicians have apparently extended the power 
haracteristic of the classical logic. Those in- 
f symbolic logic are referred to 


* Whether because 
other advantages, symb! 
which has been ¢ 
lete description of the nature 0! 


read as “and.” 
or because of 
of analysis beyond that 
terested in a more comp) 
Whitehead and Russell (52). 

8 Analternative way of st 
which constitute statements a 
in the event of the occurrence 0 
are confirmed, there is no formal 


However, the theory is the proposi 


unchanged, whereas the assumption proposi 


ating this would be that P’ represents a class of propositions 
assumptions. Since, 


bout known empirical facts or about 
f confirmation conditions for any given Q, both P and P’ 


difference between the “theory” and the “assumption.” 
tion P, which occurs in each and every hypothesis 


tion is different for each H. 
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The actual technical procedures (i.e., the nature of such a rating 
operation) need not concern us in this exemplification of the formal 
aspects of the investigation. We would then have the following: 


Py’, i.e. the demand (wish) for independence is differentially 


stronger in Indian college males; (Pi 
P,!, i.e., the intensity ratings for daydreams are a function of 
differential demand (wish) strength; (P2') 
HYPOTHESIS: P- P,’ -PDQ (Zh) 


where Q, is a proposition asserting significant difference in intensity 
ratings; that is, if it is the case that daydreams are demand-relevant 
(i.e., wish-fulfilling),and in consequence of the known differential demand 
‘strength already established, and in further consequence of the func- 
tional relation between demand strength and intensity rating, it is 
theoretically required that the college males in the specified sample 
report significantly greater intensity ratings than do females. 

The same formal procedures would lead to hypotheses about 
behavioral events which are not yet known, or at least not reported by 
Ruenaufer. If we consider the frequency with which this daydream type 
is reported, we should state as an hypothesis the following: 


HYPOTHESIS: P-P,'DQ', (H2) 


that is, if it is the case that daydreams are demand-relevant (ie. 
wish-fulfilling), and in consequence of the known differential demand 
strength, it is theoretically required that this daydream type be ex- 
perienced with a significantly greater frequency by the male Indian 
college students. 

While the confirmation conditions for this hypothesis are unfor- 
tunately not reported by Ruenaufer, there is some hint that the original 
data might well confirm the hypothesis in his statement that “even” 


50 per cent of the females report it, for this certainly suggests that a 
good many more of the males did. 


SuMMARY 


This paper attempts an operational analysis of Freud’s theory of 
daydreams, and it is contended that such an analysis is an indispensable 
prerequisite to any investigation aimed at empirical confirmation of the 
theory. The concept of the wish is defined in terms of an expanded 
version of the operation defining Tolman’s concept of “demand. 
Formally, the procedure is hypothetical-deductive in the sense that 
specific hypotheses for which confirmation or unconfirmation in any 


fer — = 1 
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investigati 7 
igation would be sought, are derivable from the theory. together 


with certain other propositions. 


empiri 
pirical character, however, any 


Like all such investigations of an 
investigation of the theory would 


take the form of an inductive leap from (PDOQ)-Q to (P) 


in levels between the 
special reference to the pri 


1. 
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i 
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. Dexter, EmiLy. Relation of imagina- 
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The paper also discusses “Jeyels” of theory and ma. 
“clinical” and “learning” language systems with 
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oblem of motivation. 
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THE HISTORY OF THE LEADERLESS GROUP 
DISCUSSION TECHNIQUE 


H. L. ANSBACHER 
University of Vermont 


The leaderless group discussion is a technique of personality assess- 
ment in which a small group are asked to discuss a topic of common 
interest and are rated individually for various traits by several ob- 
servers on the basis of discussion behavior. The technique is also 
known under the names of “group oral performance test” (14), ‘‘un- 
supervised group discussion” (6), and recently “group interview test” 
(10, 17). 

Since its first use in Anglo-Saxon countries during the second 
World War, the technique has rapidly gained in importance. Bass (3) 
gives a survey of its spread in England, Australia, and the United 
States. It is known to have been used for the selection of officer candi- 
dates, special military personnel, management trainees and public 
health officers (3), also of supervisors of special school classes (10), 
foremen in shipyards (15), and top-level civil servants (21). From 
Fields (10) we learn that as of 1949, at least ten public and business 
organizations in the United States employed the technique or experi- 
mented with it. Yet its acceptance must have reached further, since 
Meyer (17) speaks of “the untempered enthusiasm with which the 
group oral has been accepted in a number of places,” and sees the need 
for warning that “there are no panaceas in the personnel field.” 


Validity and Reliability of the Technique! 
ed such wide acceptance so rapidly ap- 
nt “face” validity and “logical” 


bach (9, pp. 47-55) uses these 
vidence in 


The technique has gain 
parently because it possesses excelle 
validity in the sense in which Cron 
terms. According to Mandell, “there is overwhelming € 


regard to the ‘face validity’ of the group oral as compared with the 
ources. “ ‘The group 


individual oral.” He quotes from three different s 

oral examination method was highly praised . . - The consensus of the 
participants was that the test was fair to all, interesting.’ . - - ‘Feelings 
of confidence in the final choice have on many occasions been expressed 
by those who have sat on these boards. The reaction of the candidates, 
also, has been very encouraging.’ . . . ‘While this technique is un- 


1 The writer is indebted to B. M. Bass, of Louisian 
information in this section. 
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a State University, for much of the 
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doubtedly in need of additional testing, we believe that it is superior 
to the individual interviews used in the past’ ” (15, p. 183). f 
As to empirical, correlation validity, few studies are available to 
date. Mandell (15) found a correlation of .43 between leaderless group 
discussion (LGD) results and a supervisory judgment test in a study 
of 84 foremen in two U.S. government shipyards. The correlation with 
ratings by colleagues and supervisors was .29, which Mandell considers 
a “substantial validity if one keeps in mind that the reliability of the 
criterion was probably not higher than .65.” Bass and White (4) 
obtained correlations from .25 to .60 between LGD results and “buddy 
ratings” of fraternity members. This criterion had a reliability of over 
.90, and biserial validity correlations were used. Vernon (21) reports 
an average correlation of .36 between LGD ratings and various measures 
of performance of top-level civil servants in the British foreign service 
obtained as much as two years later. The correlations between LGD 
ratings and a battery of aptitude and achievement tests, heavily loaded 
with verbal components, averaged around .30, The LGD ratings 
accounted for over 50 per cent of the variance in the final disposition 
of the candidates, where assessment and assignment were based on 
written qualifying examinations, aptitude and achievement test bat- 
teries, short talks delivered by candidates, interviews, and pooled com- 
mittee ratings. 

Regarding reliability, only one study has been published which 
might be mentioned here. Bell and French (5) had 25 students partici- 
pate in six five-man discussion groups arranged so that each individual 
met with completely different discussants each session. At the end of 
each session, the members of a group ranked their four fellow-members 
in order of preference for discussion leader, The average rank of the 
five members was then correlated with their average ranks in the other 
five groups in which they participated. This correlation was found to 
be .75 on the average. 

But research concerning the LGD has only barely begun. Under 
B. M. Bass, of Louisiana State University, numerous studies on the 
subject are in progress. Work is also being done at the University of 
Rochester under L. F. Carter, and at Wayne University under E. T. 
Raney. 


Origin of the T. echnique 


The question of origin arises in connection with a new technique 
which has within a few years caught the imagination of many. Ac- 
cording to accounts given in recent papers (3, 10), it originated in the 
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of nant during World War II, as part of a much larger program 
licen Be har om through group situation tests and other pro- 
hie a. ong group situation tests in general, credit is given to 
sami cae. le > (3); where, about 1925, such tests were actually 
thane! eave ah not realized that the LGD, specifically, was an 
ee aa erman military personnel selection from the be- 

g (1, p. 384). The Germans called it Schlusskolloquium, because 


ace at the end of the entire selection procedure. 


the discussion took pl 
which means almost 


Someti 
oe they referred to it as Rundgesprich, 
ed round-table discussion. 
he originator of the techniq 


Ri : à 
e who directed German military 
(19). Subsequently, he became an industrial psychologist, and 


sip eee anything but a few minor papers. He called the LGD 
Rieffert Roltagustens, and sometimes conducted it over the dinner table. 
Par oa bee The round-table discussion as a selection procedure 
toda sed in Germany for the first time around 1925 FoF It was in- 
T ced by me in connection with the testing of officer candidates of 
i postwar [World War I] Army; I developed it together with my 
workers . . . Hans Friedländer, later Dozent in Berlin, now professor 


in England; Johannes Rudert, later professor in Leipzig; and Philipp 
According to Rieffert the group 


Lersch. Jz 

pain later professor in Munich.”? 

cussi 2 t 

Rr rea was one of a group of four procedures used to obtain samples 
cap lem-solving and social behavior: 

to ai The command series (Befehlsreihe), in which the candidate was asked 

diff rry out complicated orders, shows behavior “toward specific tasks under 

ficult circumstances.” 
2. The leadership test (Fithrerprobe), in which the candi 
behavior 


S z à 
cee a group of men in some tasks, shows 5 
. The group discussion (Rundgesprich) shows behavior 


partners.” 
4. The interview (Exploration) shows behavior 


superior.” 
a aa Rieffert based 
s toward work, toward his fellow 
Use of the Technique in Germany 
Around 1935 


ue must be considered to be J. B. 
psychology from 1920 until 


date instructed and 
“toward inferiors.” 
“toward equal 


“toward the intellectually 


ding the candi- 


ed deductions regar 
toward himself. 


-men, and 


Use in the German Armed Forces. German military 
psychology was split into Army, Navy, and Air Force psychology. The 
Air Force, according to Fitts (12, p. 155) included a group discussion 
in the testing of its officer candidates, but we do not know what im- 


2 a 
Personal communication. 
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portance was attached to this procedure. From the Army we have the 
following description of its use by S. Gerathewohl, a former Army 
psychologist, now in this country. 


The round-table discussion was already in use for the selection of officer 
candidates in 1934 when I became an Army psychologist .... After the indi- 
vidual interview, the entire group gathered for a final, round-table discussion 
(in most cases the group actually sitting around a table or in a circle). In 
Dresden and Breslau where I worked, the discussion was usually started by the 
psychologist as follows: “Now, that you are finished with all the tests, we shall 
talk for a while about your experiences and feelings regarding the examination. 
You can discuss the matter very frankly and express your opinion and criticism 
without being afraid that this would be to your disadvantage.” Thus starting 
with a topic with which the candidates were very much involved and strength- 
ening the courage of the individual by a social situation, the discussion usually 
became at once very lively. It was easy to shift from the initial topic of the 
discussion to such other topics as: officer qualifications, the importance of a 
strong army, etc. The directive role of the psychologist depended on the spirit 
of the group, the temperament displayed, and on the general level of the dis- 
cussion.... In most cases the discussion was ended with the election of a 
group leader who—it was assumed—was to represent the group in an affair 
of honor. This democratic act was performed in the German Army as late 
as 1939, at least at Assessment Station IV, Dresden, under Lucke.* 


It seems that gradually the group discussion was neglected by the 
Army; a search of the Wehrpsychologische Mitteilungen, the house organ 
of Army psychology, published in monthly issues of 50 to 90 pages from 
1939 to 1942, did not yield any article on the technique. 

In the Navy the situation was different. According to Mierke, who 

was in charge of German Naval psychology: 
The group discussion gained continuously in importance with us and came to 
be one of the weightiest procedures .... It remained a part of the abbreviated 
officer selection program of the late years of the war and was used occasionally 
even in the selection of specialists.4 


Around 1938 Mierke had modified the discussion into an openly contro- 
versial one because he had found this more revealing. 

The form of defense and attack; the striving for objectivity, for conciliation or 
for compromise solutions; . . . sense of humor and the lack of it; slyness and 
rudeness—in short almost all forms of behavior in social relations can become 
manifest in this procedure. As a rule it will even be necessary to calm heated 
tempers at the conclusion by asking that the entire affair be regarded only as an 
amusing intellectual game and that the clash of opinions be not continued 
elsewhere (18, p. 62). 


Controversial topics generally suitable for 18-year-old youths were 


3 Personal communication. 
4 Personal communication. 
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va Second Mita K iscussion would refer to occupational goals, 
a edine ott . inical problem, the third to impressions gained 
co Se hve teee to a nearby plant. 
Pome oe pon kre a 
$ Re! group em e i é a Ic se ecnin car st 
i betaine ave ; vere generally carried out.® 
vho h ount by Dr. Helga Schmidt-Oesfeld, 
in connection W 


ad ł 
t š een exami : 
lon for examined in such a camp ! 


gist in trade, 
ates that one 
There is also 
a psychologist 
ith her applica- 


a psycholo 


” Pg grant.’ 

of the ti 

: Sonts e technique in present-day 

Ome teach used in Germany as part 0 

among te ers colleges. Stückrath (20) con 
and founc 


Germany. Today the group 
f the entrance examination to 
ducted an informal survey 
{ that the group discussion 


compelled to adhere to the 
et does not want to do 


discu 


eee ee institutions 

More cony where for lack of time one is 
Is of selection and y 

Among the topics are: 


Wit 
te thout 
avior.” 
»” “Alcohol and Nicotine,” 


oe method 
we Yorn observation of beh 
i Milage e A “Modern Dance, 
n the evalu a and “Corporal Punishment.” Factors to be considere 
1e respect n Is the examinee in rapport with the group? Does 
O talk? In he opinion of others? Does he give the other fellow a chance 
Pecific i the group discussion is seen aS a test of social attitudes. 
(Padago i ally, the group discussion is used at the Teachers College 
gische Hochschule) in Kiel under Mierke,” the former director 
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of Naval psychology, who considers one of the merits of the procedure 
to be that nonpsychologists can become reasonably well trained in its 
application. Another teachers college where the group discussion is 
used in the selection of students is the Pedagogical Institute of Darm- 
stadt at Jugenheim. An American exchange professor, who had a chance 
to observe these discussions, stated that he was greatly impressed by 
them and their possibilities and that they were superbly handled by 
Professor Ruppert. In an interview with the present writer Ruppert 
explained that the group discussion is used for the appraisal of per- 
sonality and social attitudes. His preferred topics are “The Ideal 
“Teacher” and “What Difficulties Do I Expect to Encounter in Teach- 
ing?” He found it advantageous to seat the candidates in an open 
circle—rather than around a table—because when deprived of the 
prop of a table, they are literally and figuratively speaking more open 
to inspection. In addition to about eight candidates, two to three 
judges are included in the circle, and these have a table in front of them 
for note-taking. A judge would occasionally interfere to help a par- 
ticularly shy individual enter the discussion. Ruppert had been an 
Army psychologist at one time during the war.® 


Social-Psychological Implications 


We have shown that the group discussion test was introduced in 
Germany twenty-five years ago and has been holding its place there 
ever since. While the details of the picture have not been presented 
heretofore, the basic fact had been mentioned in the American psycho- 
logical literature at least four times—in 1941 (1, p. 384), in 1942 (16, 
p. 176), in 1945 (22), and in 1946 (12, p. 155)—in media of widest circu- 
lation and often-quoted references, with exception of the 1945 reference, 
which is only an abstract. The paper by Martin (16, p. 176) devoted 
half a page to a description of the technique. 
$ How is it to be explained that American psychologists interested 
in the group discussion have nevertheless remained oblivious to the 
fact that it was originally used in Germany? One explanation, of course 
might be that it was simply overlooked. But might it not idles be that 
the group discussion method, with its aspects of spontaneity, fluidity, 
and democracy, did least fit into the prevailing simplified conception 


8 Sj H . 
Since this paper was completed, it has become known that the group discussion is 


m E ee assessment of officer candidates in the newly created West-German 
gency police. (Scharmann, T. Bericht iiber psychologische Untersuchungen bei 


den Auswahllehrgi i Ras Í 
10st, & tas, lehrgingen der Bereitschaftspolizei in Traunstein. Psychol. Rundschau, 


is A 
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of the German scene, particularly as it appeared under the Hitler 

dictatorship? In that case we would have an example in the field of 

Social psychology of the frequently noted mechanism of maintaining an 

original conception by overlooking elements which would disturb it. 

Bt by Jennings (13) gives an eloquent illustration of the 
anism by which stereotypes are protected. She states: 


As we study the situation tests used by the military psychologists in Germany 
we note that not one of them allows the individual 
Biba J nor gives him a chance for personality ex- 
to cr ber se.... He is never placed in a setting where he has opportunity 
sitat op a relationship between himself and specific other persons . . . nor in any. 
dina eg specifically constructed to be meaningful to him as a particular in- 
fa ual... Under the Nazi regime, 1t may very well be that the psycho- 
Ogical climate could ill afford to encourage spontaneous expression either in its 


experimental program or its regime as a whole. (13, p. 191). 
en psychological methods and 


a the Nazi regime. . . 
sc : F : 
Ope and variety in solutions, 


Jennings sees complete consistency betwe 


Political climate. 
r Actually, however, any social phenomenon is complex and very 
likely to include inconsistencies. Recently, an entire symposium was 
devoted to the problem of inconsistency in the social attitudes and the 
behavior of one and the same individual (8)- One of the conclusions 
reached by. Chein was that “The first step toward improving the 
quality of research in intergroup relations is the awareness of con- 
Sistency-inconsistency as a pertinent dimension” (7, p. 52). If “in- 
ortant factor on the 


Consistency regarding social behaviors is such an imp 
individual-psychological level, how much more must we be prepared 


for inconsistencies on the institutional-sociological level of an entire 
onsistency, while disturbing to 


nation. The discovery of an existing inc J 5 i 
stereotypes, is highly welcome to those interested in changing i givgn 
attitude or condition, because the inconsistency affords a basis for any 
attempt to bring about change (7, P- 59). 

The Taova eh ee also presents a challenge for eee 
examination. With regard to the present situation we find that the 
Nazi regime was not as completely totalitarian as it appeared. Ma 
Psychology was not particularly Nazi, and relatively few psychol ti 
were members of Nazi organizations. That is not to say that those 
charge were not solid militarists; but the minor psychologists we 
necessarily even that. Actually, the type of people military PSYC ER 
attracted earned it the nickname of “internal emigration. Its en 
dissolution during the war may well have been caused by the smo cholo- 
conflict with the Nazi party and principles, as many of these a a 
gists have claimed. In fact, the Air Force, which stood most strongly 
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under Nazi influence, dismissed its psychologists first; next iraa os 
Army. The Navy, which remained most autonomous, reta inen 
psychologists to the end of the war. The Navy was also the mos 
faithful user of the LGD. 


Summary 


The leaderless group discussion test has received increasing attention 
in Anglo-Saxon countries since World War II through its very PAUR 
factory face and logical validity. Available correlational research 3 
garding the technique is still scanty, but a considerable amount of suc : 
oe is in progress. The importance which the technique has achievec 
has Ied the author to an outline of its history in Germany from its 
beginnings in 1925 to the present day. It was used in the German Army 
and Air Force, but particularly in the German Navy; it was used a 
Nazi-sponsored selection camps devoted to a widespread talent search; 
it is used in postwar Germany as part of the entrance examination 
to certain teachers colleges. The use of such an unstructured, demo- 
cratic technique does not fit the simplified conception of Germany 
which still prevails, and this may be one reason why the German 
priority in the group discussion has heretofore been overlooked. 
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COMPUTATION OF THE LEVEL OF SIGNIFICANCE 
IN THE F-TEST 


C. J. BURKE 
Indiana University 


Frequently, the psychological experimenter expresses dissatisfaction 
with the ordinary table for interpreting F-ratios. This table gives the 
values of the F-ratio which are required for significance at the .01 and 
-05 levels, but, unlike the ¢ and x? tables, interpolations for values below 
the .05 level are not possible. Faced with a value of F which is not 
significant at the .05 level, the experimenter often wishes to estimate 
its actual significance. If it is significant at the 8 per cent level, for 
example, further experimentation may be indicated, but if it is barely 
significant at the 30 per cent level, the experimenter might discontinue 
working with the particular variables involved. 

One way of resolving this state of affairs would be the provision of 
an adequate F-table. The F-table is essentially three-dimensional and 
cannot be reduced to two dimensions—its adequate representation 
would require a book, rather than a page. In spite of the extensive 
labors that would be required, it might be of use to tabulate the entire 
F-distribution for such numbers of the degrees of freedom as occur 
rather frequently, were it not for the fact that an extensive table of an 
intimately related distribution already exists. Pearson (2) has tabulated 
the beta-distribution, and the book in which this distribution is repre- 
sented is rather widely available in university libraries. A simple 
computational procedure enables one to assign a level of significance to 
any value of F by means of the tabulated beta-distribution. 

The intimate relation between these two distributions has long 
been known to professional Statisticians, and the underlying theory 
relating them is presented in rather widely used treatises by Cramér 
(1), Wilks (3), and many others. In the present paper, the results of 
this theory will be summarized in a form which is mathematically less 


section. 
392 
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THEORY 


With the quantity which we compute as F is associated a probability 
distribution from which the probability that a value of F selected at 
random lies between any two given values can be calculated. We shall 
symbolize this distribution in its cumulative form by Gry ra (F), where 
řı and rz are the number of degrees of freedom respectively associated 
with the variances in the numerator and denominator of the F-ratio. 
(this means that 7, will actually occur in the denominator and rz in 
the numerator of the F-ratio, since that ratio is obtained by dividing 
variance estimates). If we are given a specific value of F, denoted by 
Fo, with specified values of rı and re, the probability that any value 
of F selected at random will be smaller than Fo can be calculated from: 


P(F S Fo) = Gn.ra(Fo). n] 
The ordinary F-table gives the values of Fo for cach combination of rı 
and rs values which makes the probability equal to .99 or .95. If we 
wish to work at levels of confidence other than .01 or .05, the table is 


of little use. , 
Because the basic definition of F involves the ratio between two 
values of chi-square, the reciprocal of F also has the F distribution, but 


with the order of 7; and rz reversed. Hence, 


1 1 1 ) 2] 
= e A a 
ae E a) : is 
But, from the nature of reciprocals, 
1 
r(= Ss =) = P(F = Fo) = Grn (=). B] 
F Fo 0 
Also, since the distribution is continuous, 2 
4 


P(F = Fo) = P(F > Fi) = 1 — P(F < Fo). 


From [1] and [4], [5] 


P(F 2 Fo) = 1 — Grire(Fo)- 


, la- 
The combination of [3] and [5] yields a relation between the two cumula 
tive distribution functions: 


1 
Grant (=) = 1 — Grn(Fo)- 


Subsequent use will be made of equation [6]. 


[6] 


It is well known (3, 
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pp. 114-115) that there exists an intimate connection between the 
F-distribution and the incomplete beta-function tabulated by Pearson. 
If we sample at random from an F-distribution and convert each value 
of F obtained to a value of x according to the formula 


r 

Zp 

r. p 
wep, [7] 


rı 
1+—F 
T2 
the values of x obtained will range between 0 and 1 and will have the 
distribution tabulated by Pearson. When a given value Fy has been 
selected, a value of x, denoted by xo, can be computed from 


rı 
<f 
r: 
x = ——_—_—. (7'] 
ca 
1+—Fy 
72 
Then 
P(x Sm) = P(F S Pi. [8] 


The probability on the left of [8] can be obtained from Pearson’s tables. 
The cumulative distribution function of x is written symbolically as 
Ip, q(x)! so that 


P(e E x0) = pal) [9] 
where 
ri ro 
= and = [10] 
From [1], [8], and [9], 
Grial Fo) = Ipalao). * [11] 


Pearson's tables give values of I;,9(x) for various values of p, g, and x, 
such that gSp. This restriction on values of p and q means that we 
must consider two cases. 

Case 1.1272, (p24). Weare given a value Fy and seek to compute 


1 The notation here employed differs s 
correspondence between the two notation 
confusion. 


lightly from that used by Pearson, but the 
al systems is obvious and should cause no 


È 
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on level of significance (1—G,,,,2(0)]. We calculate p, g, and x» from 
Aol and [7’]. Then we look up the value of J,,¢(xo0) in Pearson's tables. 
his value is G,,,r.(Fo) according to [11] and hence we obtain the desired 
level of confidence by subtracting this value from unity. 
3 Case 2. <r, (p<q). Again, we are given a value of Fo and desire 
he value of 1—G,,,,,(/o). If we follow the method outlined in case 1, 
we are unable to find J,,9(%o) in Pearson's table since values for p<q 
| not tabulated. To get around this difficulty, we make use of the 
act that the reciprocal of F also has the F distribution. We calculate 


¥o according to: 
T2 1 
n Fo 
. 12 
TES E 
n Fo 


x= 


For the reader who is familiar with the beta-function, the significance 
to formula [12] will be clarified by noting 


the quantity on the right of 
in the F-distribution changes 


of the change from formula [7’] 
that, if x is calculated from formula [7’], 
[12] gives 1—x. Thus, changing rı and r2 
p and q in the beta-distribution. 


Then 
Gran (E) = Frat [13 
Fo 
where 
p= and p= [14] 
With equation [14], p24, and the value of Ip(x) can be found in 


Pearson's table. From [13] and [6], we have 


| — Gnral Fo) a Tp,q(%0) 


,q(Xo) is taken directly as the level of si 


[15] 


so that the value of Ip gnificance. 


COMPUTATIONAL EXAMPLES 
Case 1. ri>rı Example 1. We are given a value of Fo=1.30 with degrees 
of freedom r,;=30 and 7r2=19 associated with the numerator and denominator, 


respectively. According to [7], we calculate xo as 


= .673, 


xo = 


30 
i+ 19 (1.30) 


from [7’], and p=13.5, g=12.5 from [10]. From Pearson, we obtain on page 
278 (q=12) 
Ti3,12(.610) = .815 Iu.12(.610) = .765 į 
Iia.12(.620) = .842 Tha.12(.620) = .796 + 
and on page 288 (q=13) 
Th3.13(.610) = .870 Thans(.610) = .829 
Tis3(.620) = .891 Tha.1a(.620) = .855. 
At this juncture, interpolation with respect to three variables is necessary. To 
obtain really accurate results, higher-order interpolation formulas should be 
used, but for most purposes, linear interpolation will yield sufficient accuracy. 
Interpolating first with respect to g, we obtain 
Ths,12.6(.610) = .842 Tiaae.6(.610) = .797 
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and p=15, g=9.5 from [10]. From Pearson (2, p. 240), we obtain 
Tis,9.5(.670) = .713 
Ths.9.s(.680) = .748. 
By interpolation 
Ths,9.5(.673) = .724. 
Hence the level of significance is 1—.724=.276. 
Example 2. Given Fyo=1.50, r, =27, r2=25, find the level of significance. 
27 k 
— (1.5 | 
NE. nn 
an 142.30 E | 
25 -50) 
f 

Ths,12.5(.620) = .866 In.2.6(.620) = 826, | 

Interpolation with respect to p yields ih 
1 


Th3.5,12.5(.610) = .820 
Th3.5.12.6(.620) = .846. 


It should be noted that the interpolations with res 
. pect topa 
in one step: Ż and g can be done 


-815 + .870 + .765 + .829 3.279 


Tis.5,12.6(.610) = 
13.5,12.6(-610) z = 820 
Th3.6,12.5(.620) = 842 + .796 + .891 + .855 ee 3.384 ’ 
4 B Fis 846. i 


Finally, we interpolate with respect to xo to obtain 


Tis.s.12,5(.618) = .841, j 
Hence, the level of significance is 1—.841 =.159 


Case 2. 1, <ra Example 3. W i 
and r2=75. Using equation [12], meha D ioi 
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75 1 
1+ (-5) : 
25 \1.50. ? 


and io 
from [14], p=37.5, g=12.5. From Pearson’s tables on page 285 (q=12), 


we obtain 
Ts3,12(.660) = .0564 


Tsr.12(.660) = .0678 
Ts5.19(.670) = .0748 


Ts7,12(.670) = .0886 
and on page 294 (q= 13), we obtain 

Ts7.13(.660) = .1027 

Taz3(.670) = .1313 


In ; : 
terpolation with respect to p and g yields: 


.0678 + .05' 102 087! 
Ts7,5.12.6(-660) = 0678 + 0564 + -1077 EEE = .0785 


0886 + .0748 + -1313 + -1126 
Torsas (610) = osoa oet METE = .1018. 


Tss,13(.660) = .0870 
Ty3.n3(.670) = .1126. 


Fi ; ‘ . ~ 
nally, interpolation with respect to Xo gives 


I Taz.5.12.8(.667) = 0948. 
n case 2, no subtraction is necessary as this figure gives the level of significance 


direct! 
y. 
SUMMARY 
eans of which the signifi- 


In this paper, the well-known theory by m 
d from tables of the in- 


cance of any obtained F-ratio can be obtaine 
complete beta-function is summarized. Computational examples are 


Presented which can serve as models for investigators interested in 
determining the exact significance of values which do not occur in the 


Ordinary table for F. 
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ON THE USE OF LATIN SQUARES IN PSYCHOLOGY 


QUINN McNEMAR 
Stanford University 


The purpose of this note is to attempt a clarification of two aspects 
of the latin square design which seem inadequately treated in the 
expositions written primarily (2, 4, 5, 11) or partly (6, 10) for psycholo- 
gists. First we shall consider briefly the types of situations where the 
latin square design might be useful, and second we shall point out the 
statistical assumptions which must be met. Then we shall face the 
implications of the latter for the former. 

To facilitate the discussion, suppose the agricultural situation 
represented by the accompanying square, in which the letters stand for 


Rows 
1 2 3 4 
I A D B È 
Columns II B A C D 
III C B D A 
IV D C A B 


four different treatments so arranged in a field plot that each treatment 
occurs once in each row and once in each column. The object is to 
average out possible fertility differentials from row to row and from 
column to column. With soil heterogeneity thus balanced, the experi- 
ment is obviously under better control, hence the results should have 
greater precision; this greater precision is reflected in an error term 
which is the residual after variations due to row differences and to 
column differences (also treatment effects) have been deducted. 

Since the design need not be earth-bound, it is only natural that 
psychologists should adopt it for those situations where they wish to 
balance out the effects of sources of variation not experimentally 
controllable. _The letters are assigned to “treatments” (dosages, 
methods, conditions, etc.) while the rows and columns typically stand 
ieee testing. Variations due to subjects and due to 
ii el ae ee consegtiently balanced as regards the 

i al analysis capitalizes on this fact in that 


tio does not include variation associated 


The latin square was not invented for the purpose of providing a 
ation due to easily controlled variables, 


} 
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which — Howeven, the design can be used for situations in 
a vaita a am rows need not represent uncontrollable sources 
factors whic À en n the rows or the columns or both can stand for 
regarding iste a es varied for the sake of testing hypotheses 
Stead of the so-c: lled T hat the latin square design may be used in- 
ARN tied - om material design seems to have been overlooked in 
estan a Seen or psy chologists. As early as 1937, Fisher, in his The 
More secenily en (3, section 35.1), mentioned the possibility. 
and Cox (1) pny ea ye appeared in books by Kendall (7), Cochran 
with 16 TE > oor (9). Stated very briefly, a latin square design 
Complete three + cone sheers may be used in place of a 
64 Sixers: a analya of variance (factorial) design requiring 
ina treonin sii mn servations may be used instead of the 125 needed 
and so on, analysis with five levels for each classification (or factor); 
Obviously, each factor must involve the same number of levels to 


Permit tl 
e substitution of a latin square design for a complete factorial 
act that letters in such squares 


desig 

ii, a 

Sn, and equally obvious is the f 
This use of a latin square allows 


Stan 
the Poe one of the factors. 
error term js Pn eyes regarding all three factors. As usual, the 
Unlike the Send he variation due to the three factors under study. 
cannot be ti gn three-way analysis of variance, the interactions 
Place of a facto Ee l ne chief advantage of the use of a latin square in 
Important een design is that fewer observations are required—an 
It has rece alg eration when the securing of an observation is costly. 
mixed State implied above that the latin square 1S permissible for a 
to bo into at lon—either the rows (or columns) standing for a factor 
lable vari e while the columns (or rows) stand for an uncontrol- 
the latin i e the effect of which needs to be balanced. Accordingly, 
if it were acta would seem to be a flexible design, which it would be 
Aside n or the matter of assumptions. , 
normally dissi the usual assumption that the observations are from 
that all inter tributed populations with equal variances, # 7s also sari 
the use of ged are zero. For some reason or other the advocates 0 
this send e latin square in psychological research have passed over 
Nearest to and fundamental assumption. Though Grant (5) comes 
tions are pointing out this assumption when he says that the eee 
ofthe & confounded, cannot be assessed, and may influence the size 
for woth se term,” he fails to make it explicit. One searches in vain 
in Ed ion. of this assumption in the 30-page chapter on latin squares 
wards’ recent book (2). The assumption 1S hinted at in Fisher’s 
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Design (3, section 35.1), while it is directly implied in the mathematical 
formulations of Cochran and Cox (1, pp. 41-42), of Mann (8, p. 71), 
of Mood (9, p. 340), and of Wilks (12, p. 190). Mood also puts it in 
near Basic English: “all interactions are assumed to be zero.” 

What is the possible consequence of failure to meet this assumption? 
From the viewpoint of statistical theory it simply means that F's 
from latin squares do not follow the F distribution—too many “‘signifi- 
cant” F's will be obtained when the assumption is not met. This will 
happen because the residual term involves an admixture of ordinary 
error and any two-way interaction that is present, which interaction 
will of course be larger than the ordinary error component, but the 
combination of the two sources will tend to yield a residual which is 
smaller than the interaction that properly should be used as the 
denominator for F. 

What of the likelihood that the assumption will not hold for psy- 
chological variables? First, consider the possible use of a latin square 
in lieu of a complete factorial design. One need only glance through the 
Journal of Experimental Psychology to learn that in about half the 
studies involving the testing of interactions, significant interactions 
between the factors emerge. Second, consider the commonly used 
situation in which either the rows or the columns stand for individuals. 
Since there is nearly always an interaction between individuals and 
factors, it follows that the assumption will nearly always be violated 
in such situations. 

Faced with these facts, we are forced to the inescapable conclusion 
that the latin square design is seldom appropriate in psychological 
research. Jt is defensible only in those rare instances when one has sound a 
priori reasons for believing that the interactions are zero. 
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THE GENETICS OF SCHIZOPHRENIA: 
REPLY TO PASTORE! 


LEWIS A. HURST 
Weskoppies Hospital, Pretoria, South Africa 


The two main technical sources of Pastore's errors in his criticisms 
of Kallmann’s The Genetics of Schizophrenia (4) are: 


1. Ignorance of the more recent experimental developments 10 
genetics and the conceptual framework of physiological genetics erected 
thereon. 

2. Ignorance of certain special statistical techniques relevant to 
genetic and population studies evolved chiefly in Germany. 


The acclaim accorded to Kallmann’s work (1, 5) by Hogben and 
Haldane at the International Congress of Genetics at Edinburgh 1 
1939, in the face of their formerly contrary preconceptions, should give 
one pause before accepting Pastore's picture of Kallmann as a simple- 
minded medico barging clumsily and unwarily into the domains of 
science and statistics. Hogben and Haldane are people who do know 
about modern physiological genetics and the statistical methods evolved 
in connection with genetic and population problems. 

Pastore’s attitude gains a spurious impetus from the tendency Cur- 
rent in “advanced” circles to identify gratuitously a belief in human 
heredity with a reactionary attitude and that in the all-powerful in- 
fluence of environment with a progressive attitude. Elsewhere (2, 3), 
I have sought to indicate the scientifically inacceptable factors of a 
personal and professional nature entering into this type of environ- 
mentalism, as well as the illegitimate extension, by analogy, of Freudian 
concepts from hysteria to schizophrenia, and the guilelessness of the 
implied claim of Watson, advanced without any experimental verifica- 
tion, as to the possibility of making a mental defective or genius of an 
identical individual by implanting different sets of conditioned reflexes. 

Before proceeding to a detailed reply to Pastore’s criticisms © 
Kallmann, I feel that there is an onus on me to elaborate and clarify 
my allegations against him on the score of ignorance of genetics and of 
certain special statistical techniques evolved in relation to genetics 
and population studies. 

The history of genetics may be divided into three stages: 

1. The first is that associated with the name and work of Mendel, in which 
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hypothetical entities (whose ana- 


the genes or hereditary units were merely 
tained in cross- 


tomical basis was unknown) postulated to explain the ratios ob 
breeding experiments. 


2. The second stage, associated with the name and work of T. H. Morgan, 


has as its salient feature the location of Mendel’s hypothetical units on a 
physical substrate, the chromosomes, and in certain species the construction of 
maps in which the genes responsible for specified traits were assigned positions 
relative to one another on the individual chromosome pairs. 

3. The third stage, that of modern physiological genetics, is associated with 
the name and work of Goldschmidt. Goldschmidt's experimental develop- 
mental studies drew attention to the following fact: the biochemical processes 
originating from a particular gene pair or set occur in the environment of the 
rest of the organism, which is the result of the biochemical processes originating 
from all the other genes of that organism. It is clear that asa result of chemical 
interaction the processes initiated by the gene pair under consideration may be 
furthered, inhibited, or modified by the processes deriving from the other 
genes. Hence the recognition that the genotype, i.e., the sum total of all the 
component genes of the fertilized ovum, is seldom fully manifested in the 
Phenotype, defined by Kallmann as “manifest features of an organism, repre- 
senting the end product of the development and appearance of all inherited 
characters in the individual.” Hence, also, the concept of modifying genes or 
modifiers; and the concept, so very important in modern genetics, of penetrancy, 
which denotes the percentage of cases in which the trait associated with a 
particular pair or set of genes becomes manifest in the developed organism. 
The obverse of this concept of penetrancy is the modern tendency in genetics 
to speak of genetic predisposition, which carries with it a recognition that, few 
traits being fully or 100 per cent penetrant, the possession by an organism of 
the requisite complement of genes fora given trait does not imply the invariable 
appearance of the trait in the fully developed organism, but appearance only 
in a certain percentage of cases. In the sphere of the clinical entity with which 
we are concerned, viz., schizophrenia, the concept of constitution (and con- 
stitutional resistance) has, as its genetic correlate, modifying genes, which 
reduce the penetrancy of the single recessive gene pair responsible for the 
hereditary predisposition to schizophrenia from 100 per cent to about 70 per 


cent, as Kallmann has shown. 


It is clear from Pastore’s article that he is living mentally in stage 1 
of the history of genetics, not in stage 3, modern physiological genetics, 
and that is why he fails to understand Kallmann’s work. This appears, 
inter alia, from his naive reference, of which he is oblivious of any 
need for qualification, to “Kallmann’s Mendelian outlook.” 

As regards the statistical methods evolved in relation to human 
genetics, a full exposition and application to schizophrenic material 
is to be found in Kallmann’s The Genetics of Schizophrenia. They are 
concerned with expectancy figures as opposed to net figures. Here be 
can only name the methods and indicate their general rationale. A 
the methods take cognizance of the fact of whether the relative in 
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question has not reached, has reached, or has passed the danger period 
for the manifestation of the trait under consideration. In the case of 
schizophrenia this is taken as from the fifteenth to the forty-fourth 
year. In exposition of Weinberg’s abridged method Kallmann says: 
“Accordingly, we counted only half of persons who were between the 
ages of fifteen and forty-four at the end of our statistical control. All 
persons who were forty-five or older were counted in full, while those 
who dropped out of our statistics before the age of fifteen were omitted 
entirely.” The Ilse method and morbidity statistics claim greater ac- 
curacy than Weinberg’s abridged method in that they do not postulate 
a uniform age distribution within the danger period of manifesta- 
tion, but there are serious disadvantages in IIse’s method which lead 
Kallmann after careful analysis to rank it as inferior to Weinberg’s 
abridged method. The detailed mathematical exegesis given by Kall- 
mann in connection with these methods (especially p. 139°), and also 
Weinberg’s double proband method, and Schulz’s double case method 
based on Bernstein’s a priori method (especially p. 147), accords ill 
with the simple-minded medico theory. In Weinberg’s proband method 
the principle is adopted that ‘a proband can be included in the estimate 
only if he also appears in the survey as the sibling of a proband, while, 
conversely, the sisters and brothers of a proband should not be selected 
as probands merely because they are carriers of the schizophrenic 
trait.” Weinberg’s double proband method “employs only series of 
siblings with at least two probands, counting them by means of the 
usual proband method, as a double proband entity and reckoning their 


other siblings singly.” 


Similarly, the double case method is based on Bernstein's a priori method, 
which is used for the separate estimate of the frequency of the given trait both 
in the series of siblings with at least two trait carriers, and in the total sibling 
material. The principle of this method rests on the assumption that the hered- 
itary quality of a supposedly transmitted trait, in general occurring rarely, 
may be viewed as demonstrated if it is found in several individuals of a series 
of siblings; while there is a stronger possibility of exogenous origin if it is mani- 
fested in only one child of a series. Accordingly, if the percentages for the 
frequency of an hereditary trait in the total survey agree with the figures which 
are obtained by the same statistical method for the series of siblings with two 
or more trait carriers, it is highly probable that the proband material under 
investigation is biologically homogeneous and the given trait is conditioned 
by heredity. 


i The page references cited in this article are to Kallmann’s, The Genetics of Schizo- 
phrenia (4). 
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trayed for those who take the trouble to read Kallmann’s book (especially 
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contain a high proportion of schizophrenics. . 

_ 6. No statistical error is introduced by Kallmann’s division into “defi- 
nites” and “doubtfuls”; the distinction is carefully maintained both in the - 
tables and in the text, for the first-hand inspection of the readers, and the 

doubtfuls” were not included in the calculation of final figures. r 
. 1. Whether the “doubtfuls” will become “definites’” is an idle question, 
indicating a lack of understanding of the statistical methods used and of scien- 
tific procedure in general. To quote from Kallmann (p. 15): “However, this 
circumstance did not lead to their being reinstated in any of the principal 


categories after they had once been dropped for clinical reasons. A 
8. As regards the statistical points introduced irrelevantly into this section 


406 LEWIS A. HURST 


by Pastore, the criticisms that eight of the secondaries have been classified as 
probands and that three secondaries were counted twice, are refuted by an 
understanding of the statistical techniques so lucidly set forth in Kallmann’s 
book. : 

9. From my own prolonged observation of Kallmann's methods in the 
course of trips with him in New York State, I can vouch for the fact that his 
investigation of spouses and other relatives of probands is as thorough, and 
that his diagnostic procedure is as rigorous, as in the case of probands them- 
selves—resulting in complete diagnostic uniformity. 


Sampling 


1. Perusal of The Genetics of Schizophrenia and a study of the tables will 
convince the reader that Kallmann includes in his sample the relevant sample 
characteristics, such as the distribution according to the form of schizophrenia, 
which his critic alleges he omits. 

2. The belief that aged schizophrenics who have been institutionalized for 
decades have remissions shows Pastore’s ignorance of the clinical aspect of the 
entity under consideration. Any effect that such a factor could have is thus 
precisely nil. Even if such a factor existed, the reason for Pastore’s regarding It 
as a selective factor is obscure. ; 

3. Kallmann excluded only cases in which exogenous factors played a major 
part, where the factor was either of a physical nature (e.g., alcohol) and the 
psychosis was clearly best classified in terms of the physical etiological agent 
(e.g., alcoholic psychosis), or where he had to do with a clear psychoneurosis. 

4, Kallmann’s scientific honesty in dropping forty cases because of ‘doubts 
regarding the unassailable certainty of the original diagnosis of schizophrenia” 
is again turned against him by his critic. An answer to the criticism appears 
in the text of Kallmann’s book: “The investigations of their heredity and fer- 
tility followed the same lines as in the other proband groups, and even produced 
series of secondary cases” (p. 15). 

5. That children can only originate from fertile parents is an axiom, not a 
selective factor. A thorough investigation into illegitimate fertility was made, 
and a comparison with absolute and legitimate fertility was drawn (pp. 51- 
66). To have sought to study “taint” in ancestry and “taint” in siblings of 
unmarried probands would have thrown no additional light on the nature- 
nurture problem in schizophrenia, and the conclusions for illegitimate children 
would obviously have been less reliable—smaller numbers and less certainty 
of parentage—than for the legitimate children. 

6. The reasons for the high death rate of the children of probands below the 
age of 20 (chiefly due to high death rate from tuberculosis—five times that of 
the general population in the second decade of life) are considered by Kallmann, 
and the statistical consequences carefully evaluated and allowed for. 

7. Two thousand one hundred and twenty proband children, including 111 
secondary cases, are surely a sufficient number for statistical purposes, aS 4 
fourfold subdivision (into the four standard subgroups of schizophrenia) is the 
maximal subdivision undertaken by Kallmann in his statistical analysis. On 
page 21 Kallmann explicitly recognizes the inadvisability of dividing the ma- 
bes into too many subgroups, to avoid numbers too low for statistical re- 
iability. 
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are those the critic thought he had refuted, rather than those resulting 
from systematic selection of the major conclusions of the work. 


1. Kallmann makes it quite clear, in the instance alluded to, that the 10.4 
figure refers to the number of probands who had a schizophrenic parent and 
not to the incidence of schizophrenia among the ancestors. On p. 164, in con- 
clusion 14, he writes: “No more than 10.4 per cent of the proband-parents 
could be ascertained to have been definitely schizophrenic.” 

2. In the matter of schizophrenic children in the S parental subgroup, 
Pastore has once again erred through confounding expectancy with net figures. 

3. Nuclear and peripheral groups of schizophrenia. (a) In view of Pastore’s 
error in 2, his criticism, based on this error, that the distinction between the 
nuclear and peripheral categories becomes confused, falls away. (b) Once 
again in this section Pastore confuses net and expectancy figures. (c) The 
attempt to explain the lower numbers of proband children in the peripheral as 
compared with the nuclear group in the environmentalistic terms of the lesser 
impairment of “family structure” resulting from the later breakdown of the 
schizophrenic parent, is merely a conjecture without any factual verification. 
In contrast to this, Kallmann’s biological interpretation is based on detailed 
empirical evidence. Moreover, it finds confirmation by interlocking with other 
exact findings in the fields of genetics and constitution in schizophrenia. / 
further point is that Kallmann’s study as a whole proves that environmentalistic 
factors of the type here mentioned cannot cause schizophrenia, either of the 
nuclear or of the peripheral variety. 

4. The statistical and diagnostic points referred to by Pastore in treating 
of final expectancy figures in various groups of blood relationship have already 
been dealt with. A further misstatement introduced by Pastore is that the 
figure of 16.4 per cent for proband children is inflated by the inclusion of 
“doubtful” cases. That this is not so can be confirmed by the reader for him- 
self by studying Table 38 in conjunction with Tables 34 to 37. Each of the 
latter gives the probability of schizophrenia and schizoidia in the children of 
probands of one of the four clinical subgroups of schizophrenia. In these tables 


figure of 9.1 per cent refers, as Table 60 on page 168 is clearly headed ‘‘Prob- 
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_ C) The allegation that Kallmann did not set forth the reasoning that led 
him to infer that there is a genuine gene-coupling is simply untrue. On page 
246 there is a table (76) summarizing the salient numerical data, and on page 
247 he sets forth his argument as follows: 


1. the mortality rate from tuberculosis is highest in the descent group having the 

highest expectancy for schizophrenia, namely, among the proband-children; 

2. the frequency rates for both disease groups in the other categories of blood-rela- 

tionship decrease gradually; 

3. these declining curves take an almost completely parallel course. 

The correspondence between the two series of figures is so far-reaching that it entirely 
Precludes coincidence, and even exceeds the possibility of purely numerical correlation. 
How extensive this agreement actually is, may be demonstrated beyond question by the 
nies of the proportion between the respective frequency figures. We then see 

nat: 

4, the ratio between the figures for proband-siblings and proband-children is prac- 

tically identical, both in expectancy of schizophrenia and mortality from tuber- 
culosis, and comes to 0.7 per cent in both cases; 

5. even the corresponding ratio between grandchildren and children of probands 

ranges only from 0.26 per cent to 0.36 per cent. 

This mathematical result forges the last and most important link in the chain of our 
systematic taint-study in the descent of our probands. It allows hardly any other inter- 
Pretation than the assumption of the closest biological relationship between the predis- 
position to schizophrenia and tuberculosis, AND above all refutes the possibility of an 
explanation on the grounds of similar manifestation conditions in both disease groups. 
At the very least, it indicates a definite gene-coupling between the tendencies to these 
two diseases, points to an identical pattern of heredity, and confirms the conclusion, 
partly established by our previous results, that both schizophrenia and tuberculosis 
represent recessive genetic factors. 


(c) The calculation of the expectancy figures for schizophrenia and for 
mortality from tuberculosis was based on the same group of persons. It shows, 
moreover, a lack of understanding of scientific and statistical method to sup- 
pose that the same group of persons is necessary to demonstrate gene-coupling: 
witness the case of mapping the chromosomes of Drosophila where a number 


of different samples were employed. a p 

7. (a) It is pathetic to read Pastore’s statement that “a striking result in 
Kallmann’s investigation (not brought out by Kallmann) is the finding that 
the offspring of probands developed only schizophrenia and no other psychosis, 
when a whole chapter of twenty-four closely printed pages headed “Frequency 
of Psychopathologic Traits Other than Schizophrenia and Schizoidia in the 
Descendants of the Probands” appears in Kallmann’s book. Kallmann $ 
central conclusion from the considerations adduced in this chapter 16 that 
“there are absolutely no biological or hereditary relations between the heredity 


circle of schizophrenia and the other abnormalities.” | ; ihe 
(b) It is my duty to draw attention to the crudity and inaccuracy ol e 
formulation “the offspring of probands developed only schon an ana ao 
other psychosis.” The point at stake is whether the incidence of ot ee ae 
disorders (making due allowance for selective factors) is any higher in 


spring of schizophrenics than in the general population. 


average 
(c) Pastore gathers that the offspring of probands develop, on the average, 
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the same form of schizophrenia as the parents. This statement further in- 
creases one’s growing conviction that Pastore has not read The Genetics of 
Schizophrenia with understanding. Kallmann’s actual conclusion is “that 
only about half of the schizophrenia in children and grandchildren of our 
probands correspond to the disease form of the related probands.” The evi- 
dence upon which this is based is summarized in Table 56, and the argument 
against different hereditary predispositions for the various schizophrenic sub- 
groups is found on pages 149 and 150. 

(d) Pastore states that there are sex differences for such hereditary pre- 
dispositions. He apparently lacks the genetic knowledge to specify whether he 
is postulating sex-linkage or sex-limitation. Suffice it to say that Kallmann, 
after adducing a vast array of numerical data, concludes: 

The percentages for schizophrenia and schizoidia in all groups of our proband- 
children, reveal such thoroughgoing independence of the sex of the parental proband that 
it seems unnecessary to subdivide the other descent groups of our survey similarly, 
according to the sex of the proband (p. 109). 


A more detailed statistical analysis of this point is to be found on page 124. 


Summary on Pastore’s Review 


Even had Pastore proven all his points instead of making a series 
of faux pas through ignorance of genetic and statistical methodology: 
his sweeping generalization (whereby he sets at nought a thorough, 
systematic, genetically and psychiatrically enlightened study of such 
proportions that it took ten years to complete) would have been 
untenable: the hereditary nature of schizophrenia and even the type of 
genetic mechanism deduced by Kallmann would not have been upsets 
for Pastore emphasizes minutiae, neglecting the general effect of the 
vast body of Kallmann’s data which he does not criticize. 

I trust that this reply of mine has succeeded in showing up the 
fallaciousness even of Pastore’s criticism of the minutiae, resulting 
from his lack of training in the disciplines (genetic ideology and popula- 
tion statistics) relevant to the type of study under consideration. 


Confirmatory Evidence for Kallmann's Viewpoint 

In conclusion, let me adduce confirmatory evidence for Kallmann’s 
oe findings and viewpoint by (1) referring to his own more recent 
pipe ganana in schizophrenia and tuberculosis, and (2) making 
a general summary statement of i i f other 

“h BUT conclu es O 
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A trenia. In November, 1946, Kallmann published his analys’ 

of 691 American schizophrenic twin index families (6), which confirm? 
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in all ways the salient findings of his German 7 zhi - 
tcs of Schizophrenia was oe. One of the foie by jet i 
namely, that the genetic theory of schizophrenia “is equally com- 
patible with the psychiatric concept that schizophrenia can be pre- 
vented as well as cured’—may appear paradoxical to those unac- 
aoa with the concepts of modern physiological genetics. So far 
ee heredity and irreversibility, this science 
y ion of the organic, biochemical substratum 
of hereditary and constitutional anomalies, a direction is given to 
research, which now has a tangible, more limited field upon which to 
concentrate. Replacing the hereditarily deficient chemical in diabetes 
mellitus is a case in point. Viewed in this light it will be understood 
how heredito-constitutional abnormalities may be regarded as holding 
out a better prospect of ultimate cure than psychogenic troubles, which 
are at the mercy of an environment which for the individual can never 
wholly be controlled. The heredito-constitutional view of schizophrenia 
has already borne fruit in the realm of practical application to therapy. 
Not only does it offer a rationale for the efficacy of shock treatment in 
terms of strengthening the functional efficiency of the reticulo-endo- 
thelial system, which is thereby better able to protect the brain against 
noxae (possibly endocrine in nature), but it also explains the effects of 
exercise in the open air and of weight regulation on the progress or 
arrest of schizophrenia. Kallmann has developed this theme in certain 
recent papers (7, 8, 9). 
icles (10, 11) written by Kallmann in 


(b) Tuberculosis. Two arti 
collaboration with David Reisner, head of the Bureau of Tuberculosis, 


New York City Department of Health, confirm Kallmann’s earlier 
conclusions as to a specific hereditary predisposition to tuberculosis, 
and elaborate the particulars of a multifactorial genetic mechanism 
modifying the resistance to this disease. The material investigated 
comprised 657 twin pairs and their families, from hospitals and clinics 
in the State and City of New York, reported over a period of about 


five years. 
2. The findings of other investigators. 
statement of the findings of other investigators confirming the cor- 


rectness of Kallmann’s genetic view of schizophrenia: (a) No population 
survey has hitherto yielded a general expectancy rate for schizophrenia 
of over 1 per cent; (b) no study of a representative group of blood rela- 
tions of schizophrenics has failed to yield a significant increase in this 


expectancy rate. 


The following is a summary 
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CORRELATION VERSUS CURVE FITTING IN RESEARCH 
ON ACCIDENT PRONENESS: REPLY TO MARITZ 


MILTON L. BLUM anp ALEXANDER MINTZ 
City College of New York 


in ae (3) states that the technique of correlating accident records 
konene ka periods is indispensable as evidence of accident 
Nia e e suggests that the fitting of theoretical Poisson and 
erie inomial distributions is not an adequate criterion of the 
There in presence of differences in accident proneness in a group. 

are certain weaknesses in this position, and a clarification is 


de > a k à 
manded. To reiterate the major points of our earlier paper (4): 


i . . : RR 
Personal accident proneness, a component of accident liability, has been 


Overemphasized. 

“ako can be demonstrated by a method which reveals the extent to 

and ne records could be attributed to differences in accident liability, 
this was found to be 20 per cent to 40 per cent of the total variance of 


accident records. 
3, This method is based on the use of univariate distributions. 
al fit does not 


We agree with Maritz that a good Negative Binomi: 
accident proneness with mathe- 


ee pee existence of differences in 

mee certainty. We never said that it did. It is doubtful whether 
3 g is ever proved with mathem y in empirical 
sciences. 

: The issue raised by Maritz is that the correlation technique is in- 
dispensable in the establishment of accident proneness and that the 
evidence from a univariate distribution is invalid. We strongly dis- 
agree, We shall show that the two techniques give much the same 

evidence for acci- 


information and, therefore, either can be offered as r r ack 
holly conclusive. Detailed histories 


dent proneness. In fact, neither is w 

of individuals’ accident careers should be better than either. 

a Maritz views correlations as the “direct technique” of establishing 
differences in accident proneness. His claim is that “the most direct 
method of establishing proneness in a group of people all of whom 
ought to be exposed to the same environmental risk, consists of splitting 
a lengthy period of observation into two periods and correlating the 
frequency of accidents per individual for these two periods. This 
Statistical technique is nearest to the psychological definition of acci- 
dent proneness.”” He attempts to show that this technique in con- 
tradict conclusions based on univariate distributions. His ev! Sed 
based upon two hypothetical distributions and a previously unpubils 


atical certaint 
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distribution by Adelstein. One of his hypothetical distributions re- 
sembles a chance pattern and yet yields a correlation in successive 
periods. The other is suggestive of differences in accident proneness but 
is uncorrelated in successive periods, Adelstein’s data, in his opinion, 
illustrate two simple chance distributions which are correlated with 
each other. 

Maritz’ two hypothetical distributions illustrate the mathematical 
possibility for two Poisson distributions to be correlated, and for a 
Negative Binomial Distribution to result from summation of two 
uncorrelated distributions, However, the occurrence of both kinds of 
bivariate distributions in the case of accident records is unlikely. The 
mathematical derivation of the bivariate correlated Poisson distribution 
which Maritz applies to accident records shows only that it can be 
approximated by drawing colored balls from enclosed boxes. We do 
not believe that such a distribution should be expected in the case of 
accident records. The only obvious meaning of a Poisson distribution 
of accident records is that it is satisfactorily explained by the assump- 
tion of equal and aonstant accident liability. Without such an assump- 
tion it looks like a result of an odd coincidence. If Poisson distributions 
of accidents are the results of equal liability, they should be uncor- 
related, and it is not clear what kind of combination of circumstances 
should lead to the expectation of Poisson distributions correlated in 
successive periods. 

In his other hypothetical distribution this lack of plausibility is 
obvious. For example, all six hypothetical individuals who had more 
than eighteen accidents each in one period had zero accidents in the 


w 
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E d $ those o m 
Pe f the shorter periods when considered alone. He bases his inter- 


retati 
ee aii fact that three X£ tests fail to reveal significant dif- 
à K. between two Poisson distributions and Adelstein’s five- 
distribution on, or between a bivariate correlated Poisson 
In dealin we ; < : stein s scatter diagram for the two periods. 
fusing the Hed oa 1 these data Maritz makes the common error of con- 
“iato tii aa to disprove a hypothesis with its proof. He states: 
resulting test : as fitted to the observed data of Table u and the 
thas th- i ba goodness of fit gave for 7 df, P=.49. Hence it follows 
(D. 438) é res data follow a correlated bivariate Poisson distribution 
foilitra > i us second sentence does not follow from the first. The 
bined Sods cei a hypothesis according to which the data for a com- 
of the cen = lave properties (the .29 correlation) different from those 
is not th sutuent periods (viewed as exhibiting a simple chance pattern) 
direct e er any as proof of it. A closer examination of the data for 
ears vidence of this type of heterogeneity fails to reveal anything 
ae cing, and the opposite and theoretically more plausible hypoth- 
i essential homogeneity of the eleven-year observation period fits 
the data more closely than Maritz’ heterogeneity (i.e., bivariate cor- 
related Poisson) hypothesis. 
ue of the properties of the accident distributions in the two 
garde el sian, the most probable correlation between the accident 
is quite i these periods is not zero as Maritz implies, but 21. This 
se a c ye to the observed .29. The estimate of a correlation of 21 
retords MEE at by determining the estimated percentages of the open 
2d attributable to factors other than chance (18 per cent an 
<74 Per cent) and then computing their geometric mean. In determin- 
Ing these percentages the formula (v—m)/v was used; the two variances 
were 1.485 and 1.370, respectively, and the two means were both 1.123. 
If the eleven-year period had no properties essentially different 
from those of the shorter period, it should be possible to construct 
theoretical scatter diagrams approximating the empirical one by 
utilizing statistics derived either from the two periods considered 
Separately (without considering their correlation), or from either one 
of them taken alone, or from the total period taken as a whole. The 


and six-year 


form of the bivariate distribution chosen was the bivariate Negative 
Binomial. It is based on much the same assumptions as those made 
by Greenwood and Yule (1) in their derivation of a univariate unequal 
liability distribution, namely: 
pedent liability is distributed in people in accordance with a Pearson 
rve. 
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Accident liability of a person remains constant per unit of time throughout 


-the two observation periods. 


Each particular degree of accident liability gives a simple chance (Poisson) 
distribution of accident records in each observation period (p. 279). 


Table I presents the Adelstein data together with a theoretical 
distribution constructed in accordance with these assumptions; the 
computation utilizes only the mean and the variance of the first period, 
and the fact that the second period lasted six years while the first one 
lasted five years. The formula for the theoretical frequency for the 


cell representing j accidents in the first, k accidents in the second 
is 


pata ®t Bata 


ctati/ T(pyjlklc + a+ 1)i* 


in which a is the ratio of the two durations, and c and p are two con- 
stants derived from the mean and variance of the first period, aS 
follows: c=m/(v—m), p=m?/(v—m). (The derivation of the formula, 
which closely resembles that of Greenwood and Yule, will be published 
elsewhere.) 


TABLE I 


A COMPARISON OF AbELSTEIN's ACTUAL ACCIDENT DATA WITH THE THEORETICAL 
BIVARIATE DISTRIBUTION COMPUTED FROM His FIRST-PERIOD DATA 
(m=1.123, v=1.370) 


First Second Period 

Period 0 1 2 3 % 5 6 7 Total 
O |21(16.3) 14(14.8) 88.0 18.3) —(1.2) —(0.4) —(0.1) 44(44-1) 
1 |17012.3)  12(13.4) 8(8.4) 3(4.1) 1(1.6) —(0.6) —(0.2)  1(0.1) 42(40-7) 
2 6(5.6) 9(7.0) 2(5.1) 2(2.7) 2(1.2) —(@.5) —(0.2) —(0.1) 21 (22.4) 
3 1(1.9) 1(2.8) 3(2.3) 3(1.4) 10.7) —(0.3) —(@.1) 9(9-5) 
4 100.6) 31.0) —@.9) —@.6) —(.3) —(0.1) 40-5) 
5 —(0.2) —(0.3) —(0.3) 20.2) —(0.1) 201.1) 
6 —(0.1) —(0.1) —(0.1) —(0.1) 0(0-4) 


Totals | 46(37.0) 39(39.4) 21(25.1)  11(12.4) 4(5.1)  0(1.9)  0(0.6) 10.2) 422(121-7) 


The theoretical distribution appears to fit the data quite well. The 
x? computed was 8.743, df=10, P=.58. It follows that the correlatio" 
technique recommended by Maritz did not add anything significantly 
new to the information one could gather by examining one of ‘Adelstein’s 
univariate distributions. 

In arguing for correlations and against properties of univariate 
distributions as grounds for assuming differences in accident pronene>”" 


g 


A e 
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Maritz ov 3 R 
A oy erlooks the fact that these two kinds of statistical measures 
a i osely interrelated. The correlation between accident records in 
i ag iods can always be computed from the variances in these two 
Periods and in the total period, according to the formula 
oa Vis — Vi — Vo 


r= 
2v Vy Vo 


Similarly, the increase in accident variance when one combines two 
observation periods is an-.increasing function of the correlation between 
these periods, in accordance with the elementary formula Vize= Vit Va 
+2rV/V, V2. Inasmuch as this formula is exact, and inasmuch as every 
observation period has an early stage when the variance is smaller than 
the mean, a distribution cannot have a variance greater than the mean 
value unless there were positive correlations between successive periods 
Somewhere in the past. Similarly, a Poisson distribution cannot result 
unless the accident records in the subdivisions of the observation period 
were uncorrelated or unless the effects of positive and negative correla- 
tions cancelled each other. If an examination of two univariate distri- 
butions in two successive periods suggests something markedly different 
about the existence of accident proneness, compared to the correlation 
between these periods, the interperiod correlations must have similarly 
changed in the past. Maritz’ hypothetical distributions could be used 
Just as readily in arguing against the use of correlations in accident 
research as against the use of variances. The only advantage of a 
Correlation lies in the fact that it enables one to tell a particular time 
when the variance of a set of accident records has risen at a rate beyond 
chance expectation. 5 

A further consideration with reference to the correlational technique 
is that it presents certain practical difficulties. Accident proncness eta 
Problem for industry as well as for the theoretical statistician. From 
the point of view of industry it is often difficult to acquire data on the 
same individual for two successive periods. Those with high accident 
rates in the first period are likely not to be found in the second period. 
They may be dismissed or resign from their jobs, not to mention being 
hospitalized or dead. The study reported by Kerr (2) is typ Be ek 
Practical problems confronting industry. The major effort is to reduce 
accidents, not to wait for successive periods. 


SUMMARY 3 
i mathe- 

1. T} i istributi esented by Maritz are mat 
he hypothetical distributions pr P) hematical certainty 


matically possible and demonstrate the lack of m 
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Accident liability of a person remains constant per unit of time throughout 
-the two observation periods. 

Each particular degree of accident liability gives a simple chance (Poisson) 
distribution of accident records in each observation period (p. 279). 


Table I presents the Adelstein data together with a theoretical 
distribution constructed in accordance with these assumptions; the 
computation utilizes only the mean and the variance of the first period, 
and the fact that the second period lasted six years while the first one 
lasted five years. The formula for the theoretical frequency for the 
cell representing j accidents in the first, k accidents in the second 
is 


a eee 
7 c+a+ 1i) T(Dj!k!le + a+ 1) 


in which a is the ratio of the two durations, and c and p are two con- 
stants derived from the mean and variance of the first period, as 
follows: c=m/(v—m), p=m?/(v—m). (The derivation of the formula, 
which closely resembles that of Greenwood and Yule, will be published 
elsewhere.) 


TABLE I 


A COMPARISON OF ADELSTEIN’s ACTUAL ACCIDENT DATA WITH THE THEORETICAL 
BIVARIATE DISTRIBUTION COMPUTED FROM His FIRST-PERIOD DATA 
(m=1.123, v= 1.370) 


First Second Period 

Period 0 1 2 3 4 5 6 7 Total 
0 | 21(16.3) 14(14.8) 8(8.0) 1(3.3) —(1.2) —(@.4) —(.1) 44(44.1) 
1 |17(12.3) 12(13.4) 8(8.4) 3(4.1) 1(1.6) —(0.6) —(0.2)  1(0.1) 42(40.7) 
2 65.6) 97.0) 25.1) 22.7) 201.2) —(0.5) —(0.2) —(0.1) 21(22.4) 
3 1(1.9) 1(2.8)  3(2.3)  3(1.4) 10.7) —(0.3) —(0.1) 9(9.5) 
4 | 10.6) 30.0 —@.9) —.6) —(.3) —(.1) 4(3-5) 
5s | —@.2)  —@.3) —@.3) 20.2 —@.1) 201.1) 
6 —(0.1) —@.1) —(0.1) —(0.1) aie) 


Totals | 46(37.0) 39(39.4) 21(25.1) 11(12.4) 4(5.1) 01.9) 00.6) 10.2) 122(121-7) 


The theoretical distribution appears to fit the data quite well. The 
x2 computed was 8.743, df=10, P=.58. It follows that the correlation 
technique recommended by Maritz did not add anything significantly 
new to the information one could gather by examining one of Adelstein’s 
univariate distributions. 

) In arguing for correlations and against properties of univariate 
distributions as grounds for assuming differences in accident pronenes®) 


D 
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Maritz overlook 

TEGA “umakma p Asc these two kinds of statistical measures 

tko pestis eon oe Hs a he correlation between accident records in 

sitll and 4 r ays be computed from the variances in these two 
n the total period, according to the formula 


r= 

Similarly, the in i : deft 
observation periada tn ri pra e -e when 028 
E evuteues a increasing function of the correlation between 
+2r/ TV, 1 T e with the elementary formula Viz2= Vit V2 
eran shad ee 5 as this formula is exact, and inasmuch as every 
TOn A Aa an early stage when the variance is smaller than 
Giese i “ ne cannot have a variance greater than the mean 
e eta ts es a ie 9 correlations between successive periods 
nee ae ai Be $ imilarly, a Poisson distribution cannot result 

ent records in the subdivisions of the observation period 


were uncor! 
related or unless the effects of positive and negative correla- 
f two univariate distri- 


tions cane 
ot ef tog each other. If an examination 0 
in two successive periods suggests something markedly different 
pared to the correlation 


about t E: P 
ena gto of accident proneness, com 
ese periods, the interperiod correlations must have similarly 
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ar yen pasi Maritz’ hypothetical distributions could be used 
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is bs further consideration 
hat it presents certain pr 
ses for industry as well 
e point of view of industry i 


one 
ds has risen a 


the correlational technique 
actical difficulties. Accident proneness isa 
as for the theoretical statistician. From 
t is often difficult to acquire data on the 


same indivi p z ais : 
pra individual for two successive periods. Those with high accident 
es in the first period are likely not to be found in the second period. 
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of inference from empirical data, but such distributions are not likely 
to be encountered in practice. 


In any event, it is not indispensable with reference to establishing 
accident proneness. 
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CONCERNING TASTE-BLINDNESS TO PTC 


JOZEF COHEN 
University of Illinois 
AND 
DONALD P. OGDON 

University of Texas 
Peng paper by Boyd (1) has offered several criticisms of a review 
his | taste-blindness to PTC published by Cohen and Ogdon (2). 
note will reply to those criticisms, using the same paragraph 


numberi 
bering as Boyd’s paper. References will not be repeated since they 


ji e in the bibliographies of the above communications. 
that La the first paragraph of his paper, Boyd has said that our report 
to ar Williams were the first discoverers of taste-blindness 
short] : ine) is false. Boyd indicates that he investigated this substance 
eho publication by Lasselle and Williams and found that no 
thin oe existed. The trouble with this sort of affair is, cag 
tad ah equal, we believe what is reported in the literature. Ve 
review e asselle and Williams had found, and we included it 1m er 
did wol ve did not read what Boyd had found for the reason m : 
mae it into the literature. Since We didn’t read it, we didn 
It, 
= a this section Boyd refers to a “careful study” by Raitt = 
in sz > that non-tasters could not taste PTC even when it was dissolve 
w Saliva from strong tasters. This study, says Boyd, should have been 


in : 
ate itt Our-review. 
7 
iss Hartmann did not come to the 


in fact, tl 
i , that one non-taster (herself) cou 
'ssolved in the saliva of one taster. The entire study 1s reported in a 


ae si sentence; there is not the slightest mention of concentaron 
an ilius; nor is there the slightest mention of a control. The tota 
aaa equal to 1. We consider the description of the experiment = p 
Ee study” as being ludicrous, and reject the suggestion - A i 
in have been included in our section concerning the role of saliva 
e tasting of PTC 
3. Here Boyd discusses sex differences in taste-blindness ia n 
ma says that we should have included three studies in pi o 
Bow that sex differences are significant. T ar 
yd, Falconer, and Riddell and Wybar. 
ner 
results of Boyd and Boyd in our paper: We had not seen the Falco 
419 


above conclusion. She found, 
Id not taste PTC when it was 
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paper at the time we wrote the review. The reason is that the review 
was written in 1948, and the Falconer paper was published in 1947 in 
England. It takes about a year for material printed in England to be 
brought to America and abstracted by the appropriate agencies. It 
had not come to our attention. 

The suggestion that we should have included the Riddell and 
Wybar study in support of sex differences in taste blindness is some- 
thing we call to the attention of the careful scientist. Riddell and Wybar 
state clearly and precisely that their data show no significant differences. 

4. Boyd discusses here the racial distribution of tasters with ref- 
erence to our table containing, by far, the majority of studies completed 
in this area. We maintain two things: (a) the numbers do not form 
racial clusters, (b) the table is inconsistent. Racial clusters are not 
obvious, and we have yet to see a map drawn with accurate contour 
lines. The table is inconsistent because American Caucasians have 
values all the way from 60 per cent to 82 per cent. We did not say that 
there are not significant differences between groups indicated in the 
table. Significant differences do occur, probably even between different 
experiments on what are supposed to be the same group—American 
Caucasians. 

We are glad to learn that Boyd has developed a standard technique 
for testing for taste to PTC. His paper describing the more important 
aspects of it was published after our review appeared; we were unable 
to include the technique because we were writing about PTC and not 
clairvoyance. In any event, other investigators did not use Boyd’s 
technique, and their results, as we have said, are not directly com- 
parable. 

5. This paragraph, recapitulating our reports of taste-blindness to 
di-phenyl-guanidine and thiouracil, is based on a 1950 paper by Boyd 
and an unpublished manuscript by Boyd and Hoffman, and we will 
not comment on it. A review paper, or a criticism of a review paper, 
should not contain any new material, and we object to criticisms 
involving experiments which were unpublished at the time of publica- 
tion of the review paper. 
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REPLY TO TRAVERS’ “A CRITICAL REVIEW OF THE 
VALIDITY AND RATIONALE OF THE 
FORCED-CHOICE TECHNIQUE” 


DONALD E. BAIER? 
Department of the Army 


ction of The Adjutant General’s Office is 

It conducts both basic and applied 
viding the Army with the best possible 
personnel tools. As an operating research agency, it sometimes, because 
of the pressure of events, delays publication of results of interest to the 
psychological profession. By the time research is published, all too 
often progress has been made toward further refinement or, sometimes, 
even toward a different viewpoint on a given problem. The recent 
review by R. M. W. Travers of the forced-choice technique (23) is a 


case in point. 


The Personnel Research Se 
an operating research agency- 
research for the purpose of pro 


Travers is in the unfortunate position of attempting a review of a 
problem which originated in the Personnel Research Section and on 
which but a small fraction of the Section’s research has been published 
in the psychological journals. However, reports of additional research 
are available as Personnel Research Section Reports* and as papers 
read at meetings of the American Psychological Association. This 
additional information would have kept Travers from making such 


statements as the following (23): 


1. Th ri i narizes a ice 
present ae To pti concerning the relative validity iar E 
forced-choice (FCL) and the more traditional type of rating device (RCL) as 
it is used in the Army Officer Efficiency Report (p. 67)- 
shi 2. The claims for the validity of the technique seem to b 
i i n 
> Roper pet cee rs b e to determine, the validity of scales in 
this area constructed on the basis of an adequate rationale (pe Us 
on had he but 


ined the add xd 

apai view f generalizing 
T ra i o 
resultin ion of $ 


Il the statistical evidence that the 


ear little relation- 


e mad 


itional informati 


The difficulties © 
g from the operat 


and rationale of t 


A Travers could hav 
indicated his intent to write a TC 
in the field of personnel research, 


ch : Travers, R. M. W. A critical review a. validity 
oice techni 70. y 
; Thescyilans a “sete ee of the author and do not necessarily reflect 
the views of the Department of the Army. , for general distribution. 
è Personnel Research Section Reports are not available a ik Institute with 
Trangements have been made to furnish the American Documen 
Copies of unclassified reports for distribution. ay 


he forced- 
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many factors, are well known. A critical review is scarcely worth the 
name if it leans heavily on a single study and does not cover other 
research information. 

There is one highly important omission from Travers’ article. His 
title and his remarks are directed at the forced-choice technique in 
general, although the data he discusses are confined to rating pro- 
cedures. It should not be overlooked that the forced-choice technique 
has been used in other types of instruments, for example, personality 
inventories and self-description forms. The forced-choice technique has 
demonstrated its great usefulness in the construction of such instru- 
ments (12, 13, 16, 19). Even higher validities have been obtained with 
modifications of conventional forced-choice technique based on sup- 
pressor theory (1, 20). The lack of explicitness in Travers’ review on 
this point is misleading. Compared to the traditional “yes-no" type of 
questionnaire, the technique has produced personality measures of useful 
predictive value for the Army situation. Working with the traditional 
type of personality items has consistently failed to yield a useful 
product. 

The comments in this reply refer only to rating scales used for 
efficiency-reporting or merit-rating purposes as involved in the work 
of the Personnel Research Section.* Further, the paper is not intended 
as a complete review of the research concerning this application of 
forced-choice. It is an effort to discuss the problems raised by Travers, 
and to make available some of the more general findings concerning the 
problem of efficiency reporting. This effort will be made in terms of: 
(1) areas in which there is agreement with Travers, (2) areas in which 
there is disagreement with him, and (3) areas or problems concerning 
which he makes no comment. 


AREAS OF AGREEMENT 


Ratings should not be validated against other ratings (23, p. 69). From 
one point of view there is no doubt of the desirability of “criteria other 
than judgments.” The Personnel Research Section and other investi- 
gators have searched and still are searching for more objective and 
appropriate criteria. Practicable suggestions for the development of 
such criteria would be eagerly welcomed. Until such a development 
occurs, investigators will no doubt continue to use ratings as criteria, 
and considerable effort will be expended toward improving such ratings- 

The problem of criteria for efficiency reports deserves more than the 


4 The problems involved in securing ratings for criterion Purposes are not neces- 
sarily the same. 


REPLY TO TRAVERS’ CRITIQUE 423 


brief comment Travers gives it. In considering the use of ratings versus 
objective criteria in any instance, the nature of “success” being pre- 
dicted must be carefully considered. In some instances, ratings may be 
the best criteria because value judgments are the essential elements. 
What must be clearly recognized also are the problems of interpretation 
that are involved when ratings are used to “validate” ratings. More 
specifically, three points should be noted concerning the use of a com- 


posite of ratings as a criterion. 
1. It is considerably better than no criterion at all. Itis well known that 
averaging a series of ratings will tend to reduce bias. At the very least, there- 
fore, use of multiple ratings as criteria in evaluating rating scales will improve 
pig procedures by identifying those scales which contain the least amount 
ot bias. 
P 2. Use of composite ratings as a criterion 
justification in studies of performance as an O 
formance as an officer involves, as a large component, the ability to work with 
and through other people. Furthermore, an officer's career involves a large 
variety of duty assignments; the expression of his value must be in generalized 
terms. Judgments of superiors, subordinates, and immediate associates are 


especially pertinent. 
3. Use of multiple ratings as criteria 
the findings involving comparison of sp 


would seem to have its maximum 
flicer. This is the case, since per- 


creates problems of interpretation of 


ecific rating techniques. Up to the 
ing of ratings ob- 


Present, the rating composite has essentially been an averag 
tained by a single technique—the traditional type of rating scale. When a 
ever knows the extent to which 


rating scale is involved as a predictor, one n 1 
it is favored because of its similarity to the criterion. Indirect evidence sug- 
gests that the amount of such “technique contamination” is appreciable (17). 
The solution to the problem of comparing rating techniques, when criteria 
differing entirely in character are unavailable, may be the inclusion of all types 
of rating techniques in the criteria. This procedure will give each rating tech- 
nique an equal opportunity of showing “validity.” Such a procedure reduces 


the problem of “validity” in rating studi e of roter aean a E 
reliability, if this concept is considered to cover a relationship of © 


using a given technique to several raters using the same technique. l 
_ In the sense of choosing between two members of a pair, forcing a <9 
is not an essential part of the technique. In discussing the rationale of the 
technique, Travers makes a great deal of the point that all items of a 
pair or a tetrad could either be listed in rank order or the rating could 
be given in terms of a traditional rating scale with the restriction that 
No two traits could be rated at the same point (23, pP- 64-65). This 
May well be true. The possibility has already been indicgted 17 Er 
junction with self-rating items (7, P- 186). Inasmuch as it 18 0 viously 


difficult, i ; i tend indefinitely the number of items 
, if not impossible, to exten a pratt scaued tobe 


which can be i Jemen 
considered together, an elen 
e terms 
Present. This is nothing new. Choices must be made among th 
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that are grouped together, much in the same sense that a choice must 
be made among the alternatives of any multiple-choice item. This 
point is relatively unimportant except for its relationship to the next. 

Forced-choice pairs work because the nonscored alternative serves as a 
suppressor. This is an important point because of its theoretical 
significance. We agree that suppressor theory may provide the rationale 
for the success of forced-choice items; in fact, we have exploited it 
heavily in connection with self-description inventories, as mentioned 
above (20). To avoid any misunderstanding, however, certain points 


should be made explicit: 


1. Travers states that forced-choice procedure assumes “for any given 
individual, the true rating on the irrelevant [i.e., unscored] items is average 
and that any deviation in the average ratings on these irrelevant characteristics 
represents a tendency to over-rate or under-rate the particular individual who 
is being rated .... The procedure is simply that of using ratings on certain 
characteristics as a suppressor variable to correct for errors in the rating on 
certain other characteristics” (23, p. 65).5 

2. The above assumption is not necessary, nor was it made in the develop- 
ment of the forced-choice procedure. To quote from one of the Section’s early 
papers (11) on this technique, “The essence of the forced-choice technique, as 
we use the term, however, is the grouping of the alternatives to make them 
appear of equal value, and yet have unequal significance.” In other words, 
items are paired so as to give each alternative equal face validity and differing 
true validity. Whether or not individuals have an average rating on ‘‘irrele- 
vant” items is not essential for either of these conditions to obtain, nor has it 
any bearing on suppressor theory in forced-choice items. 

3. The suppressor theory requires only that (a) the scored alternative of a 
pair have as high a validity as possible; and (b) the nonscored alternatives 
have as low (even negative) a validity as is consistent with a high relationship 
with the scored item. 

4. A casual reader of Travers’ article might conclude that a separate sup- 
pressor key could be developed for the traditional rating scale items. Travers 
did not suggest this possibility, but it is desirable to make explicit the point 
that this application of suppressor theory may not work. Use of traditional 
ratings as suppressors for other traditional-type ratings has been tried in 
obtaining rating criteria. The suppressor theory has been confirmed in the 
sense that negative Beta weights were obtained for the intended suppresso" 
ratings, but the effect was so slight that validity of the combined ratings was 
not improved (18). It is not intended to assert that a suppressor key might 


not be developed on the basis of traditional-type items, but only that available , 


evidence does not encourage optimism in this belief. 


Forced-choice items can be improved in their content (23, pp- 63-64). 


5 “Irrelevant” and “relevant” are perhaps not sufficiently meaningful in this context. 

j i wy a 
In one sense, all items are “relevant” to officer performance. ‘Discriminative or 
Ce oe z $ Bati * ake ies ‘ a 
“‘nondiscriminative,” ‘differentiative” or ‘nondifferentiative,” ‘‘critical’’ or “non 


critical” are suggested substitutes. 


rr 


a 
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Pairing items on a statistical basis only will frequently bring together 
alternatives which normally would not be associated. Indeed, this 
may. be one of the advantages of the forced-choice procedure. Travers’ 
point that the content of the pairs should not confuse the rater is well 
taken. However, we believe he has exaggerated the problem. Direc- 
tions to the rater have always stressed that he is to indicate which 
alternative most nearly applies to the person he is rating. Items such 
as Travers cites do meet the crucial test of having and maintaining 
validity over a period of time (8). 

Forced-choice items do not prevent the rater from manipulating his 
rating if he so desires (23, pp- 69-70). In publications of the Personnel 
Research Section, claims have been much more modest than Travers 
implies. To cite one instance, “.. - it reduces the rater’s ability to 
produce any desired outcome of obviously good or obviously bad 
traits. It, thus, diminishes the effect of favoritism and personal bias” 
(10). The emphasis is on the words “reduces” and “diminishes.” 

Personal bias is a general term indicating departure from the true 
value for any reason. Bias may result from insufficient information 
on which to base a rating, from the unconscious operation of friendship, 
from differences in leniency on the part of raters, etc. It is in the 
reduction of these types of bias that the forced-choice technique may 
be particularly helpful. The rater who deliberately desires to manipu- 
late his rating can undoubtedly do so. However, the forced-choice 


technique makes it a somewhat more difficult task for him. : 
In passing, it might be pointed out that an efficiency report 1s 


primarily a means of recording the rater’s estimates. By itself, regard- 
less of technique used, it does not guarantee that the rater will be 
honest, comprehensive, careful, and objective. To achieve this purpose, 
supplementary aids must be used, and even these may not be ante 
In the Army, this aid is in the form of an Army Regulation which 
contains not only the necessary administrative procedures but a 
discussion of the purpose and use of the efficiency report and of the 
psychological principles involved in rating. This psychological in- 
formation would not have been included in the Regulation if it were 
believed that the forced-choice technique were an automatic and 
complete control of rater bias. 
In relation to this question, it should be pointe ; i 
rater can move his rating up or down the traditional-type rating sca e 
at will, and can influence the score he is giving on fosd aio 
on neither type of rating scale can he determine with muc DE 
the relative standing of the person he is rating. This poime a 
clearly seen when scores on rating scales are translated into some 


d out that while a 
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standard scale. It is not uncommon on a seven- or eight-point rating 
scale for 30 per cent of the responses to be concentrated at a single 
point. The amount of change a swing of one point on a scale will 
produce on a standard score is evident. Unless, therefore, a rater knows 
precisely the distribution of ratings, he can never know where he is 
placing a person on a relative population scale, the kind of rating used 
by the Army. This point is mentioned because it is believed that a 
good deal of the objection encountered by the forced-choice technique 
has been misdirected, and the point to which objection is taken is 
basically the difficulty of reconciling relative and absolute standards. 


AREAS OF DISAGREEMENT 


Some of the areas of disagreement are quite minor. These will be 
disposed of first. 


1. Travers is incorrect in his statement, ‘‘Each one of these elements describes, in 
essence, a rather specific item of behavior” (23, p. 62). A glance at the alterna- 
tives shows very many general terms, i.e., modest, no one ever doubts his ability, 
low efficiency, businesslike. One of the unsolved problems is the degree of spec- 
ificity which alternatives in forced-choice groupings should possess. 

2. Travers is incorrect in his interpretation of preference index. 
“The other value [preference index] indicates the extent to which individuals 
tend to rate others too high or too low on a particular characteristic” (23, 
p. 62). The preference index is, to quote from an early publication on this 
technique (11), an index of the “value to the rater” of the alternative under 
consideration; more recently, the preference index has been considered as & 
measure of the face validity of the item. It is hoped that use of the forced- 
choice technique will tend to correct for raters’ tendency to rate too high or too 
low, but this is not involved in the computation of the preference index. 


He states, 


We disagree with Travers’ statement, “Claims for the validity of the 
technique seem to bear little relationship to the actual evidence” (23, p- 66). 
In support of this statement, Travers relies heavily on a minor study 
of the Personnel Research Section (14) and one by Richardson (6). 
As mentioned earlier, in making this statement he has ignored the vast 
body of research data available. Some of the data have been presented 
at recent meetings of the American Psychological Association (2, 4 
8, 9, 21). 

It would take us too far afield to review this work here. Perhaps the 
information in Table I (from 15), based on two samples totaling 7,775 


will suffice to indicate the type of evidence available to support 


cases, l 
NIC 


the statement that“... it [a combination of forced-choice and grap 
rating scales embodied in an official efficiency report] produces ratings 
which are more valid indices of real worth” (10). This table reports 
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TABLE I 
Comparative VALIDITY OF Form 67 AND Form 67-1, APRIL, 1946, EDITION (FROM 15) 


Sample 1 Sample 2 
Rank (N=4,208) (N =3,563) 
Form 67 Form 67-1 Form 67. + Form 67-1 

Col. 24 35 -30 .30 
Lt. Col. .13 +23 -48 +50 
Maj. 32 .42 32 34 
Capt. 21 31 34 +38 
Ist Lt. 34 46 45 51 
2nd Lt. 30 45 -46 57 


some of the results of a study conducted in connection with the regular 
reporting period of 30 June 1946. Both WD AGO Form 67 and WD AGO 
Form 67-1 were completed for the same officers. The score on Form 
67 was an average of ten eight-point graphic rating scales; the score on 
Form 67-1 was a combination of forced-choice and rating scales. The 
criterion used was an average of ratings by superiors, subordinates, and 
associates obtained by a nominating technique. The consistently 
greater validity of Form 67-1 is evident. 

We disagree with Travers’ interpretation of the quotation ‘‘[the forced- 
choice rating technique is] relatively free from the usual pile-up at the top 
of the scale” (23, p. 66). In the first place, Travers has confused the 
forced-choice technique per se with Form 67-1. This form contains 
both forced-choice and traditional-type rating scales. The distributions 
he reproduces (from 10) are for the total score on Form 67-1. Travers 
does not observe this distinction; hence, his remarks are misdirected. 

In the second place, Travers does not comment on an 
in comparing a distribution based on a scale of 220 used points ( O 
67-1) with a distribution based on a scale of 43 used points (Form 67). 
The attempt to equate the range for the purpose of comparing distribu- 
tions on the two forms gives the traditional rating scale (Form 67) 


every advantage. 


In the third place, Travers has missed the point. A Personnel 


Research Section Report, dated 17 January 1947 (15) contans a 
information on which were based the illustrative ope peepee 
Produced as his Figure 1. The computation of the third an 


—4to +7. Scores below 2.7 a 
n the actual range. 


re rare, 


° The score on Form 67 has a possible range aft 
Considering the score in tenths of a point gives 43 points 1 
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moments contained in that report shows that Form 67 has greater 
leptokurtosis and that Form 67-1 has greater negative skew. “This 
will mean that Form 67-1 will be more discriminative of extreme cases 
than will 67, particularly at the low end of the distribution” (15, p. 7). 

In the same Personnel Research Section Report, there appear data 
(15, p. 16) which show the percentage of officers at two cut-points on 
the distributions. These data are reproduced as Table II. If the equated 
data are taken at face value, this table clearly brings out the better 
discrimination by Form 67-1 at both ends of the distribution. Below 
the point where the curves (23, Fig. 1) cross at the low end of the 
distribution, there are 18.2 per cent for Form 67-1 and 9.5 per cent for 


TABLE II 


PERCENTAGE OF OrFicers Beyonp Low anp Hicu Cur- 
Points ON ForM 67 AND Form 67-1 


(From 15, Table V) 


Grae % to Lower Cut from Bottom % to Upper Cut from Top 
Ta 
Form 67 Form 67-1 % Excess Form 67 Form 67-1 % Excess 

Colonels 31.46 60.28 28.82 No cross Nocross 0.00 
Lt. Colonels 24.69 48.15 23.46 No cross Nocross 0.00 
Majors 13.28 33.65 20.37 3.32 4.53 1.21 
Captains 12.06 20.24 8.18 5.07 10.10 5.03 
1st Lts. 3.56 12.93 9.37 10.32 17,22 6.90 
2nd Lts. 5.51 13.53 8.02 9.72 17.89 8.17 
Combined 9.48 18.16 8.68 8.55 10.67 2.12 


Form 67. Above the point where the curves cross at the high end of the 
distribution, there are 10.7 per cent for Form 67-1 and 8.6 per cent for 
Form 67. Table II shows the same type of information by grade. The 
point of particular interest is that for the lower grades, the difference 
in effectiveness of the two forms is most pronounced at the high en 
of the scale; for the upper grades, the difference is most marked at the 
lower end of the scale. In the light of this kind of data, there is n° 
question as to which form is the more useful. 

We disagree with Travers’ conclusion: “The data [from 14] suggest that 
experimentation with different types of directions may yield much mor é 
important results than experimentation with forced-choice scales” (23, 
p. 68). Experience of the Personnel Research Section indicates tha 
this statement represents an extreme oversimplification of the problem 
involved. In our experience, the basic attitudes of the raters, 


termined in large part by knowledge of the uses to which a rating sc4!° ; 
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is to be put, are little influenced by specific directions.” If psychological 
effects of such a kind influence ratings, it would appear more likely that 
they will be brought about by the rater’s actually doing something 
(for example, some form of preliminary ratings) than by a certain type 
of instruction. Furthermore, raters do not necessarily follow the in- 
Structions. Attention is called to the fact that despite what must be an 
extraordinary variety of directions for merit rating forms, high negative 
skew and leptokurtosis are almost invariably characteristic of the 
ultimate distributions. These stubborn characteristics, in fact, have 
served as motivation for the search for other than the traditional rating 
techniques. 

We disagree with Travers’ interpretation of a rater agreement repre- 
sented by a correlation of 0.69 (23, p. 69). While it is not the intention 
to discuss Travers’ comments on Richardson’s study, from which this 
“reliability” coefficient is cited, it should be pointed out that the 
“only 0.69” leads to the wrong evaluation of a coefficient of this magni- 
tude, This may be illustrated from a follow-up study of the validity of 
Form 67-1 (17). In this study, rater agreement on the criterion ratings 
obtained at a single sitting was represented by r=.24. Agreement 
between the official Form 67-1 raters for 914 cases was represented by 
r=.56. In Army experience at least, rater agreement as represented by 
Coefficients as high as .70 is a rare finding and not to be considered 
unusually low.8 


Erricrency-REPORTING PROBLEMS OMITTED FROM TRAVERS’ ARTICLE 


In attempting a critical review of a technique, it is customary to 
discuss problems which it was hoped this technique might solve, and 
to cite the complete evidence. These comments would seem ee be 
Particularly pertinent to articles appearing in the ah rape oF Bulle m 
We have already indicated deficiencies in the citation of evidence. 
will, perhaps, clarify the problem if a short history is given seia bs 

It is a truism in rating-literature that halo, leniency, an oa 
differences in standards are basic problems. The Army ee ia 
ficiency reporting system, as exemplified in WD AGO Form ae 

€come increasingly subject to these influences.® Figure 1 illustra ; 

* The evidence for grade bias, i.e., higher ranking officers keng ge higher, in 
Table II, despite careful instructions to disregard grade, is a case ‘i ati attributes 

Before leaving this section, a slight error should be correcte A "oan, Paget, 

© quotation beginning “a single over-all rating on a 20-point sca e - « 


ioni ined in his reference No.5. 
0 his reference No. 4. The quotation is actually amas become increasingly subject 


T * It is Probably more accurate to say that oo ble concerning variations in rater 
‘alo and lenienc No direct evidence is availa! 
y. o direc 
agreement, 
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increasing tendency for officers to be rated higher with the passage of 


time. 
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Form 67 was not believed by the Army to be serving its purpose, 


largely because it had lost its discriminating value at the high end of the 
scale. The Army directed the Personnel Research Section to develop a 


rating system which would meet its needs to a greater degree. 


The 


basis for the research on the problem of efficiency reporting was the 
study concerned with the development of procedures for the integration 
of officers into the Regular Army following World War II. This research 
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has been outlined by Richardson (5). The first Personnel Research 
Section studies of the forced-choice technique were undertaken under 
this program.?° 


10 In the interest of historical accuracy, some elaboration of Travers’ statement CO” 
cerning the origin of the forced-choice technique should be made. The idea of forcee 


choice was suggeste! 
self, does not remember the incident. Dr. Wherry was sufficiently interested to de 


the scaling methods to achieve the process as Dr. Horst had discussed it; namely, 
present, š á fey 

sonality scale and yet had differing significances. Dr. Wherry developed the scal 
cedures while working for the Civil Aeronautics Authority and brought them w 


d by Dr. Paul Horst in a discussion at an APA meeting. He on 
velop 


to 


ly, items which looked alike to the individual completing 4 P 
ing pro 
ith hum 


simultaneous 


when he came to the Personnel Research Section, Jurgensen (3) during this perio a 


been working on a somewhat simi 
Research Section until after World War II. It was Wherry’s basic scaling tëch 


lar idea, a fact which was not known to the Pa | 
niq 
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Following this i a 
compared five y ery ine | casey be studies were initiated which 
of traditional-type rati ing forms, including rankings, various kinds 
involving ane pe ratings, and forced-choice. The first series of studies 
Mes ak “ee thousand officers in the United States and Europe 
pniperigr ty na apaa for the forced-choice rating form. This 
in the diekbuson 3 $ fes the hypothesis that there would be less change 
ile Hoven tet aed or the form involving the forced-choice items when 
with deat te d 5 an official basis, led to the decision to use it along 
renee 7 at the June, 1946, rating period. Details with 
henii = means are presented elsewhere (22). Results bearing 
This is pag fp been presented in Table I. 
ànd Sübseqnent he p < to review in detail the further findings of these 
A P AA studies. It seems more helpful at this point to sum- 
as applied o mn and disadvantages of the forced-choice procedure 
Ete idi n rmy efficiency reports. 
fended to a disadvantage is that the use of the technique had 
more ave wnt Fag Sane to Army officers (although, apparently, 
ingbten, 7 os in industry). Acceptability is an especially important 
tude. Two oe procedures because of the effect on the rater’s atti- 
EA iments may be jide about the unacceptability: 
are readily — forced-choice,” is an unfortunate one. Reasons for its origin 
asked the ie eo in the light of the fact that the original presentation 
self. Actually, as ua Ly pick one of the two items as most descriptive of him- 
y, as previously suggested, forced-choice might better be considered 


a “ped multiple-choice item. 

the teas oh point that should be made concerning the acceptability of 

ð lea oo out of the conversion of the raw scores on efficiency reports 

their rating SCORES: Converting to a relative scale caused raters to feel that 

especially a were not properly represented by a particular standard score, 
y those below average. In objecting to Form 67-1, there was much 


confusi 
or z 5 
he use zi betw een the effects of the forced-choice technique and the effects of 
a relative standard score scale. 
be summarized as follows: 


The 
advantages of the technique may 
gs within the same form 


b; 
tend nee halo. Raters completing graphic ratin 
8raphic rati them all pretty much the same way; i.e., the correlation between 
ing scales is high. In completing two sections of forced-choice 
+ i.e. forced- 


Items 
<S, raters likewi 
Choice see likewise tend to mark them pretty much the same; 
i ns also correlate high, but not as high as rating scales. Forced- 
do rating scales with rating 


choj 
ce rati 
n = 
gs and rating scales correlate less than 


arch Section, 


Personnel Rese: 
r in the 


which š 

tst in = Sue aS a point of departure for the work of the l 

“plication Pplication to the development of personality inventories and late: 

Successful į pa efficiency reporting. As noted in this article, the technique has been most 
in application to self-rating, i.e, personality inventories. 
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scales, or forced-choice with forced-choice ratings (17). On the simple basis of 
lower intercorrelation, a combination of the two techniques would have greater 
possibility of increasing validity. In comparison with Form 67, Form 67-1 
has persistently yielded slightly greater validity, perhaps for this reason. 

2. It reduces bias; for example, it is less influenced by rank of the rater- 
officer than was Form 67 (10). On the whole, the total score on Form 67-1 
agrees better with an average criterion rating than do any of its sections (9, 
17). The use of the average in itself is a conventional means of reducing bias. 

3. Forced-choice item validities tend to be stable over a period of time. 

From December, 1946, to January, 1949, item validities correlated from .50 
to .60 (8). This stability is especially noteworthy in view of the narrow range 
of these item validity coefficients. Although this evidence needs confirmation, 
it is the sort of evidence which encourages experimentation with the tech- 
nique. 
4, Raters agree better on a report composed of both types of technique 
than they do on either type alone (17). This finding is of first importance. 
Ratings on Form 67-1 for two successive rating periods for a group of 914 
raters showed the best agreement for a combination of both techniques (i.e 
total score) than for either technique (Table III). 


TABLE III 
AGREEMENT OF RATERS ON SUCCESSIVE REPORTS, FORM 67-1 


Traditional rating sections: Forced-choice sections: 
r r r 
Section V....... 47 Section IV,.....  .42 Total Score...++++ 56 
Section VII..... 39 Section VI...... 45 


In the absence of other than a rating criterion, the problem of validity of 
efficiency reports may reduce to one of this kind of reliability. Thus, the greater 
rater agreement on a combination of the two techniques is of special s!8- 
nificance. 


It should be noted that the criterion used for the validity coefficients 
presented above was the average of a series of rating scales. Rating 
scales would, therefore, be favored, a point which Travers neglects ue 
mention in his discussion. A further point which is illustrated in t#° 
above tabulation is that rating scales and forced-choice ratings may 
differ among themselves. It is, therefore, difficult to make any Þa” 
and fast generalizations concerning either type of rating. 

The research of the Personnel Research Section, plus © 
theoretical considerations, has persistently affirmed the value O 
forced-choice technique. Since in the Army, at least, efficiency reP° 
are usually considered for the entire career and since no technique ° 
combination of techniques has brought rater agreement up to 4 satis- 
factory value, our attention has been directed to developing a system 
whereby fluctuations in rating owing to leniency or other purely biasing 


ertain 
f the 
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factors might be reduced. To put it another way, so much more is 
gained by combining ratings made by different raters than by improving 
the rating of a single rater through the use of a special technique that 
our emphasis is on averaging the reports prior to making use of them. 
Obviously, for such a system to work, an adequate distribution of single 
ratings must be maintained. From Figure 1 it is clear that over a period 
of time, ratings on the traditional type of rating scale in the Army tend 
to become restricted to the upper portion of the scale. If this kind of 
trend can be established as characteristic, it would appear to be neces- 
Sary to develop techniques such as forced-choice which have the promise 
of maintaining a spread in the ratings. 

It should be further noted that in the industrial situation, where 
People may be rated consistently by the same rater, this averaging 
System probably will not work. In such situations, therefore, an 
effort to develop techniques such as forced-choice is particularly needed. 

In conclusion, three points should be emphasized: Travers discusses 
forced-choice technique as applied by itself. It should be observed that 
both in this reply and in the research reports of the Section, the value 
of forced-choice in combination with the traditional type of rating scales 
has been stressed. Until an experiment is set up which gives each 
technique an equal chance to prove its worth—that is, the correlation 
not being subject to technique contamination—conclusions as to the 
value of techniques used will not be definitive. 

Secondly, the forced-choice technique has been discussed in terms 
of the Way it has been applied. There are many ways in which it might 

©1mproved, e.g., in method of calculating preference and discriminative 
Values, in method of pairing alternatives, perhaps by further application 
of Suppressor theory or better grouping in terms of item content. And, 
finally, the well-demonstrated value of the technique in the construction 
af Self-rating scales of the personality inventory or self-descriptive type 


n : 
S again stressed. 
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NOTE ON TRAVERS’ CRITICAL REVIEW OF THE 
FORCED-CHOICE TECHNIQUE! 


MARION W. RICHARDSON 
Richardson, Bellows, Henry and Co., Inc., New York 


With reference to the hesitation of Travers “to accept the evidence 
provided by that author [Richardson] and his associates since the 
Procedure involved seemed to raise spuriously correlations between 
assessments of job performance based on a forced-choice scale and an 
independent criterion of job proficiency,” Richardson pleads mea culpa 
in only one respect. The reviewer did not have access to enough data, 
because of the slowness of publication. That is our fault, 

Once the question came up as to the evaluation of psychological 
research performed for industrial clients by agencies such as Richardson, 
Bellows, Henry and Co., and my suggestion was that any research 
results reported by us would be referred willingly by us to a competent 
competitor such as the Psychological Corporation. I am confident that 
the Psychological Corporation would have similar reactions. In this 
Situation, we should give Dr. Travers the opportunity to examine the 
basic evidence both in the raw and in the analyzed form. It does not 
necessarily follow that because new techniques are being tried out in a 
nonacademic environment, the procedures are unsound. . F 

I will try to suggest some of the things the reviewer will discover if 
he accepts the invitation or when RBH properly gets around to publica- 
tion. ‘ 
First, let us dispose of the purified criterion issue by some generaliza- 
tions no more broad than the reviewer's. eden 

; ; r, 7 i necessar feature oy the jorcea- 
choice ao rain ge om in the thirty odd performance 


reports developed by our firm. : imensionality of the 
2. The technique probably has the effect of reducing the gece e to 
behaviorial complex we call "effectiveness on the job. 1i pe variance due 
Simplify the measurement problem by eliminating some o whether one does 
to the more elusive factors. Surely it is legitimate to ea bI 7 
the simpler job reliably or the more complicated one ware ia aes sing the 
` iJ one applies the scale to the entire sample popu sere not so large as 
unpurified criterion), the shrinkage in the correlation coeficien 
ravers imagines. 
. I ei to select the 
In some of our studies the purified criterion 1s used pear 
as : the forced. 
1 TRAVERS, R. M. W. A critical review of the validity and rationale o 
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original items for inclusion in the groups (blocks of three, four, or five), 
and, again, to select blocks from the total number tried out. (The 
latter procedure is not mentioned by the reviewer, since Sisson did not 
list it.) Although the validity coefficient may be computed on the 
purified criterion, it has always, or nearly always, been recomputed on 
the entire sample in a manner that ought to satisfy the statistical 
purist’s soul. In our studies the shrinkage has not been alarming, but 
Travers has a right to see the evidence in forthcoming publications, 
or otherwise. 

The real statistical issue is the shrinkage of validity coefficients on 
successive samples drawn from the same population. This is the bête 
noir of most validity studies. The one scale criticized by the reviewer 
was applied by a competent independent investigator to a new group 
not used for standardization of the scale. 

M. Trawick of the Esso Standard Oil Company reports on the same 
scale, a validity coefficient of r=0.76. A key official of the Standard 
Oil (N.J.) Company has (as yet unpublished) résumés of several repeat 
studies on the scale criticized by Travers. With the purified criterion 
issue completely absent, and on a background of two years’ experience 
with the scales under rigorous tryouts in new situations, the validity 
coefficients ranged from 7 =0.60 upward, and several exceeded (within 
limits of standard error) the original coefficient reported. Under the 
conditions set, there was no possibility of criterion contamination. 

We are much more interested in such tests, some of them on new 
samples with mixed cultural and linguistic groups, than we are on a 
minor statistical point such as the reviewer brought up. We can at 
least retort ‘guilty in part, but what of it?” 

This amount of correlation shrinkage has not, to date, worried our 
investigators. We do not know whether the use of the purified criterion 
technique increases, leaves unchanged, or decreases the all-important 
shrinkage on new samples. It may be argued on an arm-chair, but 
inconclusive, basis that the important shrinkage is actually decrease 
but more evidence is needed. 

The present writer is inclined to agree that further evidence on nega- 
tive skew and elimination of control of final rating by the rater is neede i 

If the criticized may turn on the critic, I would express the opinion 
that the “rationale” portions of the article are too fragmentary an 
incomplete. A proper rationale would be mathematical, involving @ 
“difference” function the present writer has not yet been able to handle. 

The reviewer’s one constructive suggestion seems to involve direc- 
tions too complicated to be carried out on ordinary people, and in its 
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feasible special case, to lead us right back to the technique he doesn’t 
like. For example, how much difference is there between forcing raters 
to give a different rating to every trait, and forcing a choice of one of 
two or more traits as most characteristic? 

Again, the writer pleads mea culpa only with respect to his failure 
and that of his associates to furnish data on the now-numerous applica- 
tions of the so-called forced-choice techniques. (There is no “stock-in- 
trade forced-choice instrument,” as averred by the 1eviewer.) 
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Mowrer, O. HOBART. Learning theory and personality dynamics. New 

York: Ronald, 1950. Pp. xviii+776. $7.50. 

Mowrer has taken a leading role over the last few years in providing 
integration at the level of theory between the two fields suggested by 
the book’s title: the laboratory studies of learning, and the clinical 
study of the person. The struggle upon which he has been engaged calls 
for a reinterpretation and reconciliation of the viewpoints stemming 
from Freud and Pavlov. 

The book represents selections from the author’s earlier papers: 
supplemented by a good deal of previously unpublished material. 
Following an introductory chapter, the book is divided into two parts. 
The first part, entitled “Learning Theory,” consists of twelve chapters, 
of which three contain previously unpublished material. The second 
part, ‘‘Personality Dynamics,” also twelve chapters, includes four new 
ones. The previously published chapters are supplemented by footnotes 
to indicate the author’s changes in point of view since the papers first 
appeared. 

It will be convenient to permit remarks about the book to correspond 
to the two parts. First we shall consider the contributions to learning 
theory, followed by attention to what the author has to say about 
personality. 

Learning theory. The two major contributions to learning theory are 
first, the conception of acquired fear as a secondary drive, and second, 
a dual theory of learning, distinguishing between conditioning (simP!¢ 
associative learning) and problem-solving (learning with reinforcement, 
under the law of effect). J 

That fear-reduction may be reinforcing is now quite widely accepte 
by learning theorists whose points of view are related to those of Hull. 
Mowrer deserves credit for originally proposing this conception, an or 
building the apparatus (with Miller) that has served to provide com” 
venient laboratory demonstrations of the possibility of reinforcement 
through escape from noxious stimuli, and, in later modifications: 
through escape from fear. 

Accepting fear as a learned drive is not the same as accepting fear 
as the only learned drive, although Mowrer at points comes neat b- 
doing this. Impressed by the role of fear in learning through punis e 
ment, he finds that some experiments on food or water deprivat’ 
may also be interpreted through the mediation of fear. Such er 
pretations are offered of an experiment by O'Kelly and Heyer (P- 3 
and one of Estes (p. 349). : z 

This is not the place to review these interpretations in detail, a 
the reader has to be warned that the treatments are not entirely sel 
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+ ena and such inconsistency as remains is not solely a matter of 
e range of dates covered by the original papers. Mowrer’s greatest 
difficulty comes in trying to explain secondary reinforcement by a 
Stimulus associated with reward. A familiar example is the reward- 
Me of the click associated with the food-delivering mechanism in a 
| Seba Box. In a passage inconsistent with his fear-reduction theory, 
Owrer has this to say of the secondary reinforcing effect of a signal 
Produced by the organism's response: “However, what is important 
rere is merely that the signal take on a pleasant connotation, so that 
when the subject happens to produce the signal, the response which was 
effective in producing it will be reinforced” (p. 323). 
Psychoanalytic theory gives a central place to anxiety-reducing 
Mechanisms. The familiar defense mechanisms are said to serve this 
Purpose. To show the operation of related principles at the rat-learning 
evel has provided a uscful bridge between animal learning and psycho- 
analytic theory. This much we may accept, without accepting fear as 
the only learned drive, and recognizing with Mowrer that the rat's 
“ar is not the same as the human being’s anxiety. We owe Mowrer 
y debt for initiating and advancing this line of thinking. 
, The second feature of learning theory, stressed over and over again 
in the book, is the need for a dual theory. Mowrer has rather reluctantly 
era the ranks of the many earlier writers who made a distinction in 
“ind between simple associative learning and rewarded learning. He 
attempted earlier, with Hull, to reduce all learning to the paradigm 
reinforcement. But now he is convinced that the original effort was 
Pai His footnotes, reinterpreting earlier results, and many supple- 
Nentary discussions, seek to make a case for the modified position. 


Condition; a two kinds of learning) is “the process 
ing (the first of He lace" p. D6. Tt coer Santis 


Whereby emotio be 
Preferable to ely ae ras ‘conditioning’ to that and only that type 
ac learning whereby emotional (visceral and vascular) a 
€ Qired -.. Many responses which have previously een ter i 
conditioned responses,’ are in the present conceptual yee Ki 
R ditioned responses at all. Only those responses which invo oe bie: 
ten and vascular tissue and are experienced subjectively as e 

âssumed to be conditioned responses” (p. 244). p e 
with oblem-solving (the second of the two kinds of learning), is eau a 
M effect learning. “Effect learning has been previously conc 


PPlying mai inan aee k ive, or ‘problem,’ 
4 § main i s in which the motive, or 
i ly to those situation thirst, pain, etc. It 


an unlearned biological drive, such as hunger, 

s ological drive, l Š 

A clear that effect learning may be expanded m peue — 

toe in which the motive, or ‘problem,’ is a learne : een 

driv” Such as fear or an appetite... . If an eron a ye ein 

acti © Causes the skeletal musculature to be activated, A 
vity results in secondary drive reduction, then the over 
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thus acquired is here conceived as an instance of effect learning, not 
conditioning” (p. 244). 

The problem that gave rise to this reinterpretation was that of how 
the acquired fear came about that was to serve as the secondary drive, 
and hence provide reinforcement when reduced. Mowrer has decided 
that the solution is to accept a simple association between the fear 
responses and the incidental stimuli present at the time that fear 
responses occur. Hence a box in which an animal is shocked (and 
frightened) will later produce fear even in the absence of shock. This 
fear serves as a drive to motivate learning that will reduce it. p 

The choice that Mowrer felt called upon to make (and that he in- 
vites his reader to make) is between a monistic reinforcement theory 
and his dual theory. There are many more alternatives. Mowrer makes 
a pretty strong case against a monistic reinforcement theory, but this 
by no means leaves his dual theory as the only (or even the preferred) 
alternative. s 

Others who accept simple contiguity theories (e.g., Thorndike’s 
associative shifting, and Guthrie's conditioning) do not find it necessary 
to limit such associative learning to emotional responses. The evidence 
for so limiting associative learning is no better than for extending it, 
say, to word-association learning. 

The criticisms of the monistic reinforcement theories are to be taken 
seriously. The dual theory that Mowrer proposes has to be examined 
as one of the alternatives, but it is not the only one, and needs much 
tightening to become a strong candidate for wide acceptance. , 

Personality dynamics. One is led to expect a much clearer integration 
between learning theory and personality dynamics than he actually 


finds. ‘ 
The duality theory of learning is said to have its counterpart 10 


Freud's distinction between the reality principle and the pleasure 
principle. To be sure, the pleasure-principle, concerned as it is with 
immediate gratification and tension-reduction, sounds like the law ° 
effect. But does this, then, make the reality principle correspond to 
primitive emotional conditioning? In Freudian theory, the rea ity 
principle comes in later on, as the organism learns to postpone gratifica- 
tion in order to deny the painful consequences of seeking immediate 
pleasure. This is problem-solving; it is not simple conditioning. 
Mowrer might have toyed with Freud's repetition principle as coming 
nearer to simple associative habit. But this possible analogy he did no 
follow. ; ed 
The treatment of personality dynamics arises much more Ou $ 
reflection upon Freud’s theory as it applies to clinical data than ae A 
inferences based on learning theory. The main emphasis is upon f 
agreements with Freud. This is interesting because Mowrer was er 
those who, in earlier writings, helped make Freudian theory plaus 
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to experimentally oriented psychologists. The somewhat reluctant 
disagreement with Freud parallels in a way the disagreement with 
reinforcement theory. 

As specimens of the disagreement we may consider the theory of 
identification, the theory of neurosis, and the theory of anxiety. 

Mowrer believes that both boy and girl achieve an identification 
with the mother, before sex-roles are differentiated. The sex-role identi- 
fication is then with the like-sexed parent, coming later. This is con- 
trasted with the Freudian theory of a first choice on a sexual basis 
(“object-choice”) of the opposite-sexed parent, followed later by 
identification. i 

Mowrer accepts an immaturity theory of neurosis, as contrasted 
with an overlearning theory that he attributes to Freud. That is, neu- 
rosis for Mowrer signifies an underlearning of what is needed to get 
along, while neurosis to Freud often means the need to unlearn the 
Prohibitions that were too well learned in childhood. It seems somewhat 
doubtful that this is fair to Freud, and the strong possibility exists that 
both kinds of neuroses may be found. In Freudian terminology, some 
Cases have an underdeveloped superego (“holes in the superego”), 
while others have an overwhelming superego. 

The third difference with Freud lies in Mowrer's “guilt” theory pt 
anxiety as contrasted with Freud’s “impulse” theory. In Mowrer'’s 
Words; , 

“In essence, Freud's theory holds that anxiety comes from evil 
wishes, from acts which the individual would commit if he dared. The 
alternative view here proposed is that anxiety comes, not from acts which 
the individual would commit but dares not, but from acts which he has 
pp ited but wishes that he had not. It is, in pod words, a ‘guilt theory 
*! anxiety rather than an ‘impulse theory’ ” (p. 537). 5 

_ There are race te therapy arising out of a 
with Freud. In general, the relief of the pressure a: guilt throng i 
penfession leads to a kind of conversion experience. Neurotic T a 
>ecomes normal anxiety, and new learning can occur. Geen the 
not consist in watering down the superego, but in A a ie a, the 
dint™ption of responsibility. “Valid treatment shou lly and socially, 

"ection of helping the individual to grow up, emotionally Hy are 

the point where the demands of conscience and community 
“nderstandable and acceptable” (p. 572). «aly alive to the issues 
that asg ave here a very provocative book, certainly alive to Tne emg. 
cult FE being debated in contemporary ee ees learn a great 
deat pu it is thoughtful, and the careful reade 
Tom it. R ke the effort to re- 
yt iS to be regretted that the author did not et volume as it is 
ee his Papers instead of merely annotating then to be, for it carries 
Sred the reader is more difficult than it neede i 
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along all the asides and preoccupations of the author as he was feeling 
his way toward his final theory. A much smaller book might have 
carried his message more clearly to a wider audience. 
Ernest R. HILGARD. 
Stanford University. EDWARD L. WALKER. 
University of Michigan. 


V6LGYESI, FRANZ ANDREAS. Hypnosetherapie und psychosomatische 
Probleme. (Hypnotherapy and psychosomatic problems.) Stutt- 


gart: Hippokrates-Verlag Marquardt & Cie., 1950. Pp. 203. DM 
8.25. 


There would be little purpose in reviewing a book that is very 
unlikely to come to the attention of most American psychologists and 
psychiatrists, were it not for the fact that, at least according to the 
publishers (Germany, U.S. Zone), the author's pronouncements aroused 
great interest among the readers of a German medical journal (Hippok- 
rates), and, far more important, that the book gives a very significant 
glimpse of the “progress” of psychological science behind the Iron 
Curtain. The ominous suffusion of scientific work with political ideology 
of which this book—probably against the author's intentions—gives 
eloquent evidence, is sufficient reason for Western readers to take a 
good look at the product and shudder at the perversions of science 
under a dictatorship: from there it is but a short step to the abomina- 
tions perpetrated by the Nazis, when calculated sadism and utter 
disregard for human dignity paraded under the guise of “research.” 
_ Vélgyesi is a Hungarian medical researcher who has written exten- 
sively on the subject of hypnotherapy and reflexology, deriving his 
theoretical inspiration from Pavlov, Bekterev, and their students, 
whose work is cited throughout the book. Reflexology, then, is the 
conceptual framework for the author’s hypnotherapy, the aim of which 
is “a general, central reorientation of the patient by means of psycho- 
cortical, cortico-visceral, psychosomatic, suggestive effects, which ar® 
determined by conditioned reflexes” (Foreword, p. 7). This becomes 
clearer in chapter II, which is entitled ‘So-Called ‘Psychosomall 
Medicine.’ ” It is admitted there that ‘Anglo-Saxon” psychosomatit 
medicine has had a fruitful influence, but certain “essential correction® 
have to be made. These encompass (1) the historical side of the pageto: 
somatic viewpoint, (2) the psychoanalytic overemphasis, and (3 
“so-called ‘independent psychosomatic diseases.’ ” The main line °° 
attack is directed against the psychoanalytic orientation of psycho” 
somatic medicine in this country, and the “favorite attempt” to posti 
late “independent psychosomatic syndromes.” We learn that the latte, 
do not exist, just as there is no “purely somatic” or “purely a ee 
illness. In every disease, both aspects are said to be inextricably int 
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woven. it 
pes apt es nt heb 
mors theleacti present-day t inking in psychosomatic medicine, it is 
Se Dee bone to be told that since the time of Aristotle “body and 
italics = pone 3 een that is, antinomical entity.” (All 
great many examples are cited to demonstrate that “acti - 
E nied psychotherapy achieves its resulis despite moming 
Sips b = (p. 147). And, quoting from Grastchenkov, “‘the relation- 
feall e weer etiology and pathogenesis cannot possibly be treated scien- 
a without the principles of reflexology" (p. 102). Asserting that all 
ce, a all types of neurotic manifestations always have organic 
= ölgyesi attempts to establish “dialectically interpreted” hypno- 
for Spe! as a technique which supposedly produces astounding cures 
“ie Be mga of medical and psychiatric problems. But this is not all; 
tele: y is hypnotherapy the psychotherapy par excellence (psycho- 
it at is is alternately termed “reactionary and an “aberration”’), but 
a Mice structural changes in the organism’s repertoire of 
teri a itioned reflexes. Thus, it somehow affects the hereditary charac- 
rr ics of the organism. On page 91 we read: “Suggestion and con- 
oned reflexes are capable of altering, with experimental exactness, 

he hereditary unconditioned reflexes.” 

Pee! oie were one man’s views, they could easily be disregarded. 
ing he multitude of experimental investigations cited show with 
ontrovertible clarity that this represents “official” Soviet thinking: 
serial sessions of the Scientific Academy and 
Sareea à f the Soviet Union, in June 1950, made serious 
E ias es (erhob schwere Vorwürfe) against Orbeli, Beritasvili, Anochin, Kupa- 
achieve n against Speransky, and their schools: despite all of their valuable 
Bisons ments relative to conditioned reflexology, they did not follow sufficiently 
aa i ginal concepts and the methodology of Pavlov's doctrines regarding nervism 
materialistic neuro-psychiatry, and the concluding note of the final sum- 


Mary “calls upon every worker in physiology and medical science, to promote in 
iticism and self-criticism, the great doctrine of 


Rohe tail 
pa unive fashion, with free cri 
vlov, for the benefit of the people” (footnote 5, p. 104). 
an assumption concerning an 


amo iit in these formulations are (1) ] ) f 
Goi limitless modifiability of the human organism, which makes it 
rigidi e of being directly influenced by suggestion, (2) a paradoxical 
that rd once modifications have been made through suggestion, such 

elicf he hereditary structure is permanently altered, and (3) a fanatical 
exp] in the all-inclusiveness of conditioned reflex principles E an 
whi Eoo construct. Irrespective of the scientific truth of the t eyi 
abl ch is at best partial and certainly contravenes much evidence arai 2 
re e today, this book is a glaring example of what happens when 

Search is built around political ideology and when experimental 

ndings are interpreted after the scientist has made certain that they 


no final summary of the joint 
e Medical Scientific Academy 0 
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i in American 
fit in with “official” thinking. May this never come to pass in 
atin 
papalar! Hans H. STRUPP. 
Human Resources Research Laboratories, 
Bolling Air Force Base. 


7 i uro- 
ROSENBLUETH, ARTURO. The transmission of nerve euE eros 
effector junctions and peripheral synapses. New York: , 
Pp. xiv+325. $6.00. 


= n and 
Part I of this monograph stems from the 1937 po ste ith 
Rosenblueth, Autonomic Neuro-Effector Systems. t mer sanction 
the liberation of chemical mediators by nerve endings a sheenidnines 
with smooth muscle, cardiac muscle, and glands. It nee ee oui 
that acetylcholine is the substance liberated by the choli lao 
located chiefly in the parasympathetic system. The er <a 
lem of the adrenergic axons is dealt with by supposing tha Ss nee: 
aline or an “‘adrenaline-like substance’ is released at t ous of the 
which occur chiefly in the sympathetic system. The acti cat moet 
adrenaline-like substance is further supposed to be conditio effector; 
the presence of a receptive substance at the junction with t vi mills 
it is the excitatory or inhibitory nature of this substance which ar 
in the formation by adrenaline of one of two hypothetical enb this 
sympathin E and sympathin I. Rosenblueth thus ae We ae 1937 
work the principal contention of Cannon and Rosenblueth in thei ios 
monograph: that the adrenergic effects are those of a mediator com oa 
with a local agent whose function is to regulate the excitatory while 
hibitory response of any particular effector at any given time. we 
there is some discussion of recent experiments in that area, the pre 
treatment contains no change in basic point of view. Hid iy Ba 
Part II has to do with peripheral synapses, broadly conceive a 
clude not only the neuro-neuronal junctions in autonomic ganglia Mes 
also the junctions of Somatic motor nerve fibers with striated mus h- 
The author states, “The argument for chemical transmission at pet ad 
eral synapses appears stronger than that which can be made for a 
cal transmission at autonomic neuroeffector junctions, yet the la is 
transmission is generally accepted as chemical whereas the ee 
still considered electrical by many of the experts in the field.’ Rois 
blueth cites as evidence in support of chemical transmission experim a 
on Wedensky inhibition, Wallerian degeneration, and the ae 
Vulpian phenomenon. He considers the effects of curare, ee came w 
. potassium ions, and assigns to the latter the function of pipet g 
acetylcholine, the principal mediator. The spike potential is hit 
as a mere manifestation of a depolarization of nerve a “line. 
is assumed to be the condition essential for the release of acetylch 
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Incidentally, there is no mention in the book of the ideas of Dr. Norbert 
Wiener, whose book, Cybernetics, contains a tribute to Rosenblueth for 
his understanding of scientific methodology. 

However well presented, the thesis of this book will no doubt be 
widely challenged, and Rosenblueth will be criticized for clinging too 
tenaciously to theories advanced more than a dozen years ago by Can- 
non and himself. This he does in spite of recent significant work of 
Bacq, Bozler, Gaddum, Feldberg and others. Rosenblueth does take 
cognizance of this newer work, notably in chapter IV, but it is apparent 
that it has had little effect in modifying his interpretation of the role of 
electrical events, to cite a specific example, in smooth muscle contrac- 
tion. J. H. Gaddum some time ago remarked drily that there could be 
no doubt of the importance of the experiments by Cannon, Rosenblueth, 
and others which led to the theory of sympathins E and I, but that the 
theory itself should be forgotten. It has been Gaddum’s contention that 
no known substance has the properties ascribed to sympathins E and I, 
whereas all the experimental observations can be accounted for on the 
basis of known substances, notably adrenaline and noradrenaline, 

Another authority in this field, Z. M. Bacq, is of the opinion that 
acetylcholine, adrenaline, and noradrenaline are the “local hormones 
or chemical mediators which are clearly established at the present time. 
He states that there is universal agreement among English, Swedish, 
and Belgian pharmacologists on the point that sympathin is a mixture, 
in varible proportions, of adrenaline and noradrenaline. The confident 
enthusiasm of Rosenblueth may be contrasted with some recent ob- 
servations of G. L. Brown to the effect that we are perhaps within sight 
of an explanation of the mode of action of acetylcholine, and we are ina 
similar state of obscurity with respect to the action of adrenaline as a 


chemical mediator. 
The reviewer, no expert in these 
Sherman of Brown University and o 


gists. He has received the impression AN te 
will be received by serious students as an excellent compilation and 


introduction to the difficult literature on chemical mediators. Yet tliere 
is a distinct tendency to go along with the authorities enumeie e 
above in rejecting hypothetical mediators in favor of those whose prop- 


i . . : d 
= i e, at least in vitro, are W ell defined. 
rties and chemical structure, i ye Tok 


matters, has talked with Dr. F. G. 
ther colleagues among the physiolo- 
that Rosenblueth’s monograph 


Brown University. 


Goutpner, Atvin W. (Ed.) Studies in leadership. New York: Harpen 
1950. Pp. xvi+736. $5.00. entin 
Studies in Leadership is a collection of a N a 

the work of thirty-five different authors. Twelve 0 
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i tributi fter 
been published previously, while twenty are new contributions. A 


Sear ae 
an introduction by Gouldner the papers are organized into five group 


sg ts 

Part one, “Types of Leaders,” deals with informal oo ir ape pe 
ita í i Setting” is the ti 
cagitators. ‘Leadership and Its Group Seti j 1 

=a which is concerned with leadership in vaen an me 

minori in di ified political atmos - 

i eral minority groups, and in diversi itica 

foe toe, bearing the provocative title “Authoritarian and Dene 

cratic Leaders,” deals with problems of democratic, se re ee 

authoritarian leadership. Part four is called “The Ethics an z 

niques of Leadership,” and the descriptive title of the final group 


Seven contributions are oriented around material gathered through the 
field observation of some leader or social group. Some of Leighton’s 
important conclusions, based on material gathered in the enc goes 
» are presented. There is an interesting case 
exander and Berger. Also included 
ner Society. Feuer 
tions on the leadership and organiza- 
tion of collective settlements in Is 
“data oriented” in the sense that 
given as a basis for the Presentation 
People’s Choice,” i 
leadership of the Cooperative Commonwealth Federation (CCF) of 
Saskatchewan, Finally, there isa group of fourteen contributions, or 
almost half the art; ı whi i 


sophical, or theoretical, While a nu 


a 
e- 
T 


p 
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in large measure from the writings of Aristotle and Machiavelli” (p. 
396). Indeed, here would seem to be the major criticism of many of the 
selections: while interesting, they are essentially social philosophy, 
which, if this book is evidence, is not based on any comprehensive set of 
data. 
Such considerations raise the question as to the selection of material. 
In such a fast-growing field as leadership it is difficult to keep abreast of 
all the newest developments, but it is disappointing not to find more 
contributions from recent psychologically-oriented leadership research. 
There is nothing from the Ohio State group (Shartle, Stogdill, Hemp- 
hill). Cattell’s work on syntality is not mentioned. The new develop- 
ments in leadership and group behavior associated with the Research 
Center for Group Dynamics is inadequately portrayed by one of Lewin’s 


early (1939) papers. (Incidentally, two of Lewin’s papers are reprinted 
only in part and are given new titles, but neither change is indicated by 
in leadership and group be- 


the editor.) The wartime developments 1 a 
havior of the Office of Strategic Services and of the British are repre- 
sented in an article by Eaton, which has been outdated by The Assess- 


ment of Men and by Harris’ The Group Approach to Leadership-T' esting. 
tion, many psycholo- 


Because of such omissions or inadequate representat d tene 
gists will feel that Studies in Leadership does not give an adequa p 


ture of current work in this field. EE 


University of Rochester. 


z. (E li inion 1935-1946. (Prepared by 
Cantrit, Hapiey. (Ed.) Public ee erik.” Pree Tet 


Mildred Strunk.) Princeton, N. J.: P. 
Pp. lix +1191. $25.00. 


Not only social si but als 
executives, and labor leaders have many 5 I Stale wi be 
state of public opinion on a given topic. While this pons bdays 
most acute as regards contemporary ISSUCS, the signi raed A 
poll can best be evaluated if it is placed in the cont eee a 
tions. The practical man is likely to be pare he i era 
trends: Are Americans becoming more isolationist? Is P 


hostile to labor unions? 


o government officials, business 
; occasions for inquiring as to the 


All of us who are working with such questions vol pa p 
to Mrs. Mildred Strunk, who did most of the work Seat 53 polling 
impressive reference volume. She has gathered cee (046, and 
organizations in 16 countries for the 11 years ower tion is facilitated 
Organized them in an easily consulted format: ENO lesan” responses, 
by indicating type of sample, percentage of ‘don’t k 
and o ionificant information. MIE : out its 
THA peer that Dr, Cantril's organization will carry 
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plan for issuing such volumes at five-year intervals. Such a series would 
have great value for social psychology all over the world. 


Ross STAGNER. 
University of Illinois. 


BRITT, STEUART HENDERSON. Selected readings in social psychology. 
New York: Rinehart, 1950, Pp. xvi+507. $2.00. 


The maturity of social psychology—like that of any science—will be 
marked by more systematic treatment of the kind which provides 
empirically testable hypotheses. While the beginnings of such ma- 
turity are dimly seen in some recent books, we are far from any really 
satisfactory theory-building and probably will be for some time to come. 


In the meantime social psychology seems to be in for another spate of 
symposia and books of readings. Inf 


generally—in the variation in major topics Presented as well as in the 
content of the individual papers. Britt has organized his selections into 
five major divisions: (I) “Social Psychology and Its Methods”; aI) 
“Biological and Social Foundations of Behavior”; (III) “Some Indi- 
vidual Factors of Social Adjustment”. (IV) “Behavior in the Presence 


of Others”; (V) “The Social Psychology of Institutions’’; and (VI) 


“Social Conflicts.” 


As is bound to be true of all such books of readings, the decisions of a 
particular compiler as to what to includ 


I should like to have seen so 
retical, Papers included, F 
Cooley, Dewey, George H, Mead, and Li 


student-reader with an historica] and some 
In a review of this ch 


or example, perti 


Ss, 
<3. m a 
j Prr uaaa 
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editor of this volume is professionally much concerned with problems of 
mass communication, I should have expected more extensive and some- 
what different selections on this topic. In this connection a most serious 
and obvious gap is the failure to cover the field of language adequately. 
The short selection from Albig is good as far as it goes, but the inclusion 
of papers on the symbolic process as related to communication, cross- 
cultural materials (such as from Lee and Whorf), and some of the recent 
publications of Merton, Lazarsfeld, and their co-workers would have 
strengthened the volume. 

But to this reviewer there is a more serious omission. The usefulness 
of books of this kind, usually designed for orientation and information 
to the beginning student, is greatly enhanced when the editor uses in- 
terpretative summaries (or introductions) as a method of tying the ma- 
terials together. Moreover, when such a job is well done, it may also 
serve to contribute to the growth of systematic theory and thus advance 
our field at least a little bit. Aside from Britt's own opening paper on 
methods, originally published in 1937, no effort is made to give any 


Systematic interpretation to the field. 
KIMBALL YOUNG. 


Northwestern University. 


Homans, Grorcr C. The human group. New York: Harcourt, Brace, 
1950. Pp. xxviii+484. $6.00. 
Students of social behavior, whatever the label on their academic 

credentials, should be interested in this provocative book on the face-to- 

face or primary group. Vigorously positivistic and empirical though 

Neither experimental nor quantitative in his approach, Homans de- 

velops in connection with a series of case studies a minimum array of 

concepts and hypotheses for the analysis of groups as emergent and 

Self-regulatory systems. Indeed, his major contribution seems to me to 

lie in spelling out what is implicit in this conception of the group as a 

system, in terms of explicit relationships among analytically distin- 

guished variables. His approach is rooted particularly in the work of 

L. J. Henderson, Elton Mayo, Chester Barnard, and Conrad Arensberg. 
Activity, interaction, and sentiment are the three primary elements of 

social behavior with which Homans starts his analysis. While he adds 

a fourth basic element, norms, the mutually interdependent relations 

among the first three provide the organizing framework for his analysis 

of group phenomena. In what appears to me as a useful convention, he 
istinguishes between the external system of the group—"the state of 

these elements and of their interrelations, s0 far as it a a 

Solution of the problem: How shall the group survive in its environ- 


: behavior 
ment?’ — ; tem—"“‘the elaboration of group 
and the internal syster ernal system and reacts upon 


that si > <t 
i m ut of the ext S 
ultaneously arises O per ation involves the rela- 


it.” In the external system, the problem o 
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tions between sentiment and activity, while functional se mae 
and the division of labor involve the mutual dependence of activity ang 
interaction. Each of the possible pairings of variables is considered in 
the analysis of the internal system. Here are examples of the kinds of 
hypotheses he proposes under each heading: 


Other things equal, contact breeds liking and vice versa. (Interaction and 
sentiment.) 


Persons who feel sentiments of liking for one another will express those en 
ments in activities over and above the activities of the external system, an 


these activities may further strengthen the sentiments of liking. (Activity and 
sentiment.) 


Activities in addition to those of the external system tend to arise among 
persons who interact regularly, and in turn tend to strengthen their tendency to 
interact with one another. (Interaction and activity.) 


With this conceptual equipment Homans treats in turn clique differenti- 
ation, social ranking, leadership, interpersonal relations, social control, 
and social change. 

Five major case studies, each first presented with a minimum of con- 
ceptualization but selected to bring out some major aspect of his system, 
are a notable feature of the book. Faithful to the primary sources, the 
presentation is a far cry from the perfunctory illustration more frequent 


in textbooks. The Bank Wiring Room (from Roethlesberger and Dick- 
. son's Management and the Worker) is used tod 
of the internal a 


tion to the Norton Street Gang (fro 


Ss i 
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clear in his discussion 
what counts is not se ips en a r: 
T a aner e A leader or person in authority is ea > 
eeenk Bea s hadeg aidai eee | 
s rig ived. In other words, interaction is to 
Pha E iee Homans places on it. Similar eine 
ane Ce psychologists about sentiment, which embraces the entire 
ina es, emotions, feelings, and attitudes. 
fern a e Iomans makes no reference to recent experimental studies of 
e pa = many of his hypotheses are experimentally research- 
ies s TE stimulate productive investigation. And the good use 
in kes o naturalistic observation should remind psychologists of the 
ential value of nonexperimental approaches in defining profitable 


hypotheses in this new field. 
M. BREWSTER SMITH. 


Vassar College. 


I s ; 
KUBIE, Lawrence S. Practical and theoretical aspects of psychoanalysis. 
0. Pp. xviit+252. 


New York: International Universities Press, 195 
$4.00. 


pian: oe expanded revision of his book, 
| a, irst published in 1936, the auth | 
physica patients and to persons concerned with them as well as to 
iat om and students of psychiatry and psychology. He hopes to.ex- 
choice Hae psychoanalysis is, clarify misunderstandings, aid in the 
moni an analyst, and answer the many questions which are-com- 
y asked about psychoanalysis. 
tag ee made in this edition reflect alterations in attitudes toward 
iiy hoanalysis and the greater sophistication of potential readers which 
Sa come about in the fifteen intervening years. There is, as the author 
a less occasion for indignation” because even the misunderstand- 
Ra which persist are on a more reasonable level. Blind hostility T 
ny abated. Analysts, moreover, have learned the necessity tOr 
5 ety in theory and practice and for freedom for research. The em- 
asis has therefore shifted to accommodate the present more informed 


lence, 


Practical Aspects of Psycho- 
or addresses himself to pro- 


ing : fic technique for studying and 
uencing the form, the distribution, and the utilization of psychologi- 
conscious control in 


cal ” 
forces.” Its goal is to broaden t te 
i ifying unconscious peychoee 
i he 


for, : 

rat ini is i iderable exposition O 

explaining how this is done, considera p 

bs " ; "is undertaken. There ae dis- 
s 

"ons of the analysis of the transference, the role of dream ana oe 

In keeping with the psycho- 
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analytic conception of a universal neurotic process, bee ek oi gabe 
of normality is abandoned. Psychological ‘‘normality R a e 
better be called “optimal health’’—is defined as determination by c i 
scious rather than unconscious forces. Although the necessary ee 
cal exposition forms an important part of the book, the greatest emp 
sis is placed upon practical considerations. . PON 
Much of the confusion about psychoanalysis arises from the ranon 
ship between the analyst and his patient. This is, therefore, eo 
at length and in terms which are designed to clear away any suggestio 
of mystery. The necessity for the “analytic incognito” is made omn 
and the transference is explained. The ethical code of the psychoanaly- 
sis is stressed. The relationships of the referring physicians, relatives, 
and friends are gone into thoroughly. f 
Many readers will be interested in the chapter dealing with cost o 
psychoanalysis. A psychoanalyst, unlike other medical specialists, 
must make his entire income from a very limited number of patients 
and must set his fees according to what these patients can afford. pne 
average fee of $14.50 per session may not produce an unduly high yearly 
income for the psychoanalyst, but when this fee is multiplied by severa 
weekly sessions over a period of a year, it is higher than the average 
annual income of a large proportion of families. Clearly, psychoanalysis 
is an expensive undertaking and one that must be confined, for the most 
part, to well-heeled citizens. The author is aware of this problem and 
as a whole is responsible for its solution. 
One of the charges commonly leveled against psychoanalysis is that 
Dr. Kubie insists that this is an exag- 


There are also chapters 
een psychoanalysis and faith-healing, and on psy- 
al responsibility, . 
In general the author hews close to the line of conservative Freudian 
theory, deploring such modifications 


i plor in technique as the presently pop’ 

ar reduction in number of weekly sessions, and such theoretical develop- 

a m the emphasis upon cultural factors in the development © 
SIS. 


2 s ’ he points out the 
ical, theoretical, and clinical research are needed. 


comments on training 
therapists. 
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the book should be of value to the wide audience to which it is ad- 


dressed. 
Jessie L. Miter anD James G. MILLER. 


University of Chicago. 


Fisurr, V. E. The meaning and i 
Macmillan, 1950. Pp. ee e A psychoieraby: New Yorki 
MB. A a o mareng a twilight zone between two 
TA g i venty-five years ago, textbooks on ab- 
ma psychology and psy chopathology were still almost entirely de- 
scriptive—categorical, organically minded, and fatalistic. Fisher's vol- 
emne knal api aie a oe pee abina 
better understanding and more A A eax neopened'up for 
_ But the book has a heavy and debilitating imprint of the past upon 
it. After a brief and fumbling account of what the author considers to 
be the principles of psychotherapy, which occupies a single chapter of 
44 pages, the rest of the book (22 chapters) is devoted to a succession of 
case histories which are certainly more reminiscent of Kraepelin than of 
Freud. True, there is throughout a nominal emphasis upon psycho- 
therapy, but it is therapy which is ordered by diagnostic classification 
rather than by dynamic principles that cut across classifications. For 
each of the classical syndromes a highly specific type of treatment is 
described and recommended, as if one were dealing with so many defi- 
nite and distinct disease entities, for which rational and relatively inde- 
pendent remedies had been discovered. af 
Many of the clinical portraits are well drawn, and shrewd insights 
appear on occasion. But in general this book is conceptually so un- 
coordinated that it will serve as a satisfactory guide to practico only for 
those who are content to work by rote and prescription rather than 
within the framework of a consistent, systematic theory of human per- 


sonality and its vagaries. O. H. MOWRER 


University of Illinois. 


York: Wiley, 1950. 


Deminc, W. E. Some theory of sampling. New 


Pp. xvii+602. $9.00. “ik 
Book- ishing i tatistics, both theoretical and ap- 

ook-publishing in the field of s ae boom. Although there 1s a 
i he volumes are 


a great and contin 


in this production, he vi a 
ie of quality maintained. This high quality 


blications 
i f just a few of the fine pu 
se et and Cox, Experimental De- 


plied, is undergoing 
certain amount of chaff 
Mie pet for the high level 
evel can be illustrated by men 
appearing in the past two years: 


in the main t 
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signs; Mood, Introduction to the Theory of Statistics; Wald, Statistical 
Decision Functions; Yates, Sampling Methods for Censuses and Surveys. 
As far as the writer knows, the above-mentioned work of Yates was the 
first publication in book form dealing rather exclusively with survey 
sampling methods. The book under review is the second; it too con- 
tinues the high-quality level. F 

As the title indicates, all the material in this book has to do with 
sampling. However, treatment of one aspect of sampling—namely sur- 
vey methods—dwarfs treatment of every other aspect. The survey ma- 
terial might make about 350 pages, a respectable book on its own, and 
the miscellaneous mathematical topics might make another book—each 
worth while in its own right. 

This work is lengthy and, what with the extensive use of fine type, 
has even more material than its 600 pages suggest. First, in fine type 
there are dozens of “Remarks,” little helpful asides‘to the reader telling 


On the other hand, many texts by 
t i ; » Occasionally and omitting all important 
Steps give an illusion of simplicity of which more wary readers may by 


n idea of the detail—in the discussion 


multistage sampling 

Ty wide, 
After reading this volum 

days of “let’s send o 


: ut a questionnaire ” 
Just about over. Th d 


science and /nq is not adequately €quipped for planning, executing; 
or interpreting factual, opinion, or attitudinal surveys f 
Psychologists interested ins o be interested in this 


`  __. 
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treatment, which in many ways is more specific and detailed than that 


of Yates. 
FREDERICK MOSTELLER. 


Harvard University. 


F Er P H., & Henry, E. R. (Eds.) Handbook of applied psychology. 

se New York: Rinehart, 1950. Pp. xix+382; ix+383-842. 

In this work the editors have brought together 115 brief essays 
averaging about six pages each in length, written by over one hundred 
contributors and dealing with all aspects of applied psychology. The 
attempt has been to be all-inclusive, in the sense that articles have been 
prepared relating to each applied field with which psychologists concern 
themselves. The attempt has been to be inclusive also in that the 
editors have tried to provide material on the techniques which are used, 
the typical patterns of administrative organization, and the desirable 
training for particular fields, as well as the results of investigation on 


special topics and problems. 

To spread out over this range the bo 
spread thin. Thinness is apparent in part in the amount of space al- 
lotted to a given topic. Thus, there is a five-page article on “Child De- 
velopment,” a seven-page article on “Aptitude and Intelligence,” a 
six-page article on “Guided Learning,” and the like. It has typically 
been necessary for the treatment of a topic to be either very skeletonized 
or else very selective, presenting only one or two aspects of the topic. 
As an illustration of the first, one might mention an article on “Speech 
Difficulties,” where within nine pages of text the author sketches in the 
characteristics and the therapy for some thirty categories of speech dis- 
order. The second approach is seen in an article on “Product Testing,” 
in which the author limits himself largely to five illustrations of surveys 
with which he had been personally familiar. 

In part, the thinness is apparent in gaps in the 
articles represent shafts sunk here and there, rath 
level of exploitation of the different areas. Thus, in t 
with techniques of personnel psychology, there is a tre: 
but no discussion of reliability, an article on item anal 
sideration of item-writing. There is a section on child d 
no treatment of adolescence, adulthood, or old age. 
could be cited. ; 
a This book cannot, therefore, a Ein 
Oa oen a rae er iye ent, as has been true of some 

ch makes it a definitive treatment, i | paychology. 
of the past handbooks which have appeared in experimenta sca mid 
Social psychology, or child development. In fact, it does not T t y resin 
that this was the editors’ purpose. The book consists rather of a $ 


ok has necessarily had to be 


areas dealt with. The 
er than a uniform 
he chapter dealing 
atment of validity 
ysis but no con- 
evelopment but 
Other examples 


be considered a fun 
fit. No single 
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of tastes. But who is supposed to be the taster? Is it the begimning 
student who is taking an introductory survey course in applied peys 
chology? The advanced undergraduate who is trying to decide whet m 
he is interested in psychology asa life occupation? The graduate wae 

who is trying to decide just what form of specialization within psycho s 
ogy he shall follow? It is hard to tell. The variation from article nm 
article is such that the audience seems to be now one, now the other. / 

three-page discussion of “Drugs and Smoking” would have little mi 
above an introductory course, but not far from this we find severa 


articles which seem to presuppose familiarity with the concepts of factor 
analysis. 


be of interest and value. Articles which provided brief and necessarily 
incomplete summaries of the research work on a given 
likely to add relatively little to a good text. 

feels that for undergraduate students the boo 


the Book-of-the-Month Cl 
in the fields of biology, 


í anthropology, soci 
volume, however, is far 


iology and medicine. The new 


5 P 


BOOK REVIEWS 457 


One who picks it up for a cursory examination i 
a and on for hours, and then to. Tapina beet g ada 
_ ane — forty-eight chapters. The first ten present briefly 
follow ricer Seer e 4 sha page eM 
hair color, skin koler body b ild l a teeter ie 
abnormalities mental cules: err i eet aed Coe at 

) ities, , feeblemindedn 
ne foie tendencies. Chapter 31, under St ae he, te 
be an +” lists more than one hundred fifty kinds of physical and men- 
= together with a brief statement of what is or is not 
we ue bout the genetic factors involved in each. The chapter closes 
Mare BE ce tables for predicting the probable results of matings 
re es! — genes, sex-linked recessive genes, dominant genes, 
E x-lin ed dominant genes. This chapter, although lacking the 
amatic qualities which characterize so many of the others, is one of 


the most valuable in the book. 
meget m first thirty-one chapters are devoted almost wholly to the 
misht if ts of genetic research. The remaining chapters (which 
ce wel have been called Part II) deal with issues that are much 
e controversial, including, among others, mental tests and their 
a pretation, special talents, genius, behavior traits, personality and 
perament, sexual behavior, criminality, race differences, fertility 
ject matter in 


tren : . 
ds, and eugenics. Because of the wide range of sub 
or the author to review 


tl enen . E i 
iti later chapters it was of course impossible f 

available literature thoroughly on any topic. To have done so would 

f racial and class differ- 


ha i 
T required a volume each for the genetics o. 
ces, sibling and twin resemblances, special talents and genius, eugen- 


ic : 5 À : a4 e 
a etc. It was a choice between treating these controversial issues 
riefly and summarily or omitting them altogether. In our opinion the 


D y H . . . 
author's choice of the former alternative was wise. Precisely because 
are controversial and emotion- 


so many of the nature-nurture issues 

Provoking, it is all the more important that the general reader should be 
given some orientation in regard to what is known to be true, what is 
probably true, what is pretty certainly untrue, and what is still in the 


realm of speculation. 
= ae is what the author has tried to accomplish, and in the attempt 
has maintained a commendable degree of objectivity. Since nature- 
hemselves they can be ex- 


T . i 
Nurture investigators do not agree among t e 
f Scheinfeld’s interpretations. 
timated 


acted to react differently to some 0 
here are psychologists who will think the author has underestimate: 
but few if any will disagree with his 


race differences in native abilities, 

herent differences do exist between race 
d by the individual differences within a 
s between the social classes, much the 
he evidence for genetic factors is here 


conclusion that even if such in 
averages, they are overshadowe 
me race. As for IQ difference 

e could be said except that t 
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. ze listed 
MA-IQ scheme of scoring. A more objective account w ould have lis 
Born nani 4 ta pm te p e and d eratio predic: 

ag arta aar al! 9 2a ighting items unless the 
. r yn that little is gained by weighting ite see 
one ia of Pa Weighting for optimum predicion, i eo 
ae to reliability, in gs veny eB eo poo e ia 

ighti judgment an y factor me a ee 
Len a m ie are all discussed. The dangers involge ade 
so-called differential tests, leading to patterns or pn aed 
set forth; it is to be hoped that our clinical friends note bis ae 

The final chapter, which is concerned with item maar ae he sine 
what of a disappointment to the reviewer, who had hoped to ne ha i 
a critique of the many and sundry schemes which are e Siar 
cated and used in item work. Instead, one finds a notewort ry oe — 
tion of the important topic of item parameters as related to ie 
variance, reliability, and validity of a test. This sets the aee INE 
type of item analysis advocated by Gulliksen, and which ee iey, its 
heartily supports. Simply determine for each item its di ae cant 
standard deviation, its “reliability index” (defined as its point- cel 
correlation with total score multiplied by its SD), and its va 
index” (its point-biserial with the criterion multiplied by its pt Ar 

Each chapter ends with a neat summary, followed by a set of e sa 
cises. A bibliography of some five hundred titles is included. The oe 
al typographic style is pleasing, and the text is practically free oe i 
nuisance errors which are so difficult to detect in mathematical maten 

Gulliksen has done an excellent, highly commendable job. The ah 
critical points raised by the reviewer are indeed minor in contrast Wi a 
the innumerable instances deserving praise. This volume represen 
a valuable contribution; it is a volume of distinction. 


Quinn McNEMAR- 
Stanford University, 
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EMOTIONS CONCEPTUALIZED AS INTERVENING 
VARIABLES—WITH SUGGESTIONS TOWARD 
A THEORY OF FRUSTRATION 


JUDSON S. BROWN anp I. E. FARBER 
State University of Iowa 


The majority of contemporary psychologists would probably agree 
that the problems commonly associated with the concept of emotion 
must be treated in some detail by any systematic theory of behavior 
that aspires to even a moderate degree of comprehensiveness. Although 
a few attempts have been made to delete the term from the vocabulary 


the concept persists in intruding itself into psychologi- 
fashion, under the head- 


e widespread 


of psychology, 
cal writings, albeit often, following the current 
ings of conflict, frustration, and anxiety. In spite of th 
belief in the importance of the phenomena subsumed under these head- 
ings and the imperative need for a clear understanding of their influence 
upon behavior, it is evident that no genuine order can be discerned 
within this field. Instead, examination of current treatments of emo- 

ub- 


tions reveals a discouraging state of confusion and uncertainty. S 
stantial advances have been made in recent years with respect to 
theories of learning and motivation, but the phenomena of emotion have 
not, as a rule, been considered in these formulations and remain a tangle 
of unrelated facts. Many reasons could undoubtedly be advanced to 
account for the amorphous and ill-defined structure of existing theories 
of emotion; the phenomena are complex, manifold, evanescent, and 
difficult to measure. It is the opinion of the present writers, however, 
that the confusion surrounding this concept is primarily the result of 


Serious misconceptions regarding the nature of theory construction in 
ocedures that must be followed if ade- 


Psychology and the kinds of pr 
quate theories of emotion are to be developed and integrated into more 
comprehensive systems of behavior. 

‘ (1) to indicate what appear to be 


The aims of the present paper are 
the essential requirements of an adequate 
tions), (2) to consider the implications of these req 
traditional problems of emotion, (3) to examine 


theory of emotion (or emo- 
uirements for certain 


briefly some current 
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treatments of emotion in the light of these requirements, pietii 
illustrate the proposed method of conceptualization Tp oy tie 
outlines of both a “nonemotional”’ and an “emotional = 
havioral phenomena commonly ascribed to anger or frustra b 


I. GENERAL REQUIREMENTS OF A THEORY OF EMOTION 


Since there is no unanimity of opinion with respect to what eae 
tutes adequate theorizing in the case of, say, learning, or percep ad 
or motivation, it is scarcely to be expected that the general er 
for a theory of emotion suggested herein will be acceptable to ever ao 
Without examining the problems of psychological theory prem i 
in detail, therefore, we shall simply attempt to outline the steps i 
followed in the light of what appear to be the most adequate forani i 
available at present. Specifically, we shall attempt to apply to e 3a 
certain of the fundamental ideas of theory construction. (2, ea bee 
39, 40, 41, 42) a A recent years in connection wit 

ensive theories of behavior. ; 

sa tor outset, we would insist that the initial step in developing : 
theory of emotion is the frank recognition that emotion, if it is to en 
usefully into scientific thinking, must be regarded as an TET 
inference on the part of the psychologist. Emotion is not a thing in ao 
simple, naive sense that a chair or table is a thing. Like numerous ot ‘i i 
terms in common use, it cannot be defined by the simple, finden a 
operation of “pointing at.” It is not, we would insist, a directly oy 
able empirical datum, as such writers as Köhler (18) have a 
maintained. But to deny to emotion the status of an immediately as 
simple real is not to imply that the concept is robbed of all scientifi 
meaning or scientific reality. As Boring has observed: 


Whatever exists as reality for psychology is a product of inductive infer ait 
` usually from experimental data. To say that these realities are hypothet 
construc’ to alter th 


es 
s is not e truth. The atom is a construct and a reality 
Its validity is attested by its 


k l stas are 
y Power of physical subsumption. The realities wt 
always tentative and have to make their way and prove their worth. They (3 
as piy as all truth: There is no other scientific meaning for reality ‘2 


Thus, we would maintain 
construct. Its scientific wor 
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vexing problems is promised by treating certain constructs as hypo- 
thetical variables intervening between environmental conditions and 
responses. It is in this way, we would suggest, that emotion (or emo- 
tions) might most profitably be conceptualized.! 

The first outline of theoretical procedures explicitly involving hypo- 
thetical intervening variables in the formulation of psychological laws 
was presented by Tolman (42). Subsequently, Hull (16) demonstrated 
the heuristic value of this conceptual device for the explanation of 
learning phenomena through the use of such constructs as habit, drive, 
and response evocation potentiality. Spence (39) has likewise stressed 
the utility of intervening variables in theory construction and has some- 
times referred to such variables as calculational devices. They are intro- 
duced for the express purpose of helping to account for behavioral 
phenomena. ‘Their meaning derives solely from the logical, experi- 
mental, and computational operations that relate them to antecedent 
events, to presently acting stimulus conditions, and to responses. 

Even if it be granted, however, that emotion, asa term in a science 
of behavior, should be regarded as a hypothetical intervening variable, 
the mere postulation of such a term constitutes only the beginning ofa 
meaningful theory. Assuming that the primary concern of a science of 
psychology is the understanding of behavior at the molar level, then a 
large part of the psychologist’s task is to delineate the factors that func- 
tion as determinants of behavior. If emotion is to be included as one 
of the determinants, it is imperative that a certain portion of a theory of 
emotion consist of hypotheses, or as Spence (40) has termed them, 
“guesses at laws” concerning the functional relations between the 
hypothetical emotion and observable behavior. These guessed Se 
would be of the general form, “behavior is such and such a function o. 
emotion or emotions.” Such statements would specify the manner 
in which different intensities of one or more emotions function as dif- 


ferential determinants of behavior. By means of such functions some 
vior can be accounted for in terms 


of th xplained variability of beha ite 6 
of eat variability in the hypothetical determining emotional 
state. This necessary process of working out the relations between emo- 
tion and observable behavior is referred to by Hull (16) as the anchoring 
of the construct to observable events on the consequent side. 

But it is not sufficient to limit the treatment of emotion to state- 


ments concerning its inferential nature and to specifications of its 
not seemed necessary to di 


g variables in the manner suggested by 
their view see Bergmann (1). 


fferentiate between hypo- 


1In the present paper it ha MacCorquodale 


thetical constructs and intervenin, t 
and Meehl (21). For a critical evaluation of 
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hypothesized relations to overt behavior. It is also imperative ana 
further specific guesses be hazarded by the theorist as to the manner 1n 
which variations in this hypothetical state are related to antecedent 
and current events and conditions, both external and internal. If such 
guesses are not made the theory is likely to be circular, in that variations 
in the state or process that are inferred from variations in behavior may 
in turn be used merely to account for these same behavioral variations. 
Tolman, Hull, and Spence have all explicitly and repeatedly empha- 
sized the necessity for anchoring constructs to observable antecedent 
events. For example, Tolman, referring to Lewin’s failure to carry out 
this important aspect of theorizing, says in part: 


The conceptual system of topology and vectors obviously implies and requires 
in the end not only a set of principles whereby such and such individual an 

group life-space configurations will produce such and such behaviors but also 
a set of principles whereby the independent variables of environmental situation 
and given personality make-up will produce such and such inner and outer life 
spaces. And it is this latter set of principles which Lewin and his students: 


while not denying, seem to have been least explicit about stating (43, PP- pee 
Italics added). 


There is yet another requirement, however, that must be met by a” 
acceptable theory. It is essential that the theory contain clear state- 
ments of the relationships existing between the construct of emotion an 
other constructs in the theoretical system. A theory of emotion has 
limited meaning apart from, and in the absence of, a logical and coherent 
statement of its relationships to the constructs embodied in more 
general theories of behavior. One must, we believe, specify in detail 
the relationship of the variable of emotion to such terms as habit, cog™” 
tion, motivation, inhibition, or whatever other concepts one may pre 
fer for the explanation of behavior generally. Indeed, it is our conten- 
tion that the process of fitting emotion into a broader systematic theory 
of behavior by determining its relations to the constructs of that theory 


constitutes the essence of what is involved in developing a theory 2 
emotion. 


To summarize: a theory of emotion, stripped of its nonessentials, is simply 
a series of guesses as to the manner in which emotions are presumed to resu 
from environmental events (past and present, internal and external); guesses 
as to how they may resemble, differ from, and interact with other hypotheticé 
states or processes within the organism; and guesses as to how different emo- 
tions, or differing degrees of the same emotion may affect behavior difieren- 


i . s s 
tially. It is furthermore stipulated that these various guessed-at relationsh!P 


: c 3 
be stated specifically enough to assure their susceptibility to experiment 
test. 
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II. IMPLICATIONS OF THE SUGGESTED THEORETICAL APPROACH 
FOR SOME TRADITIONAL PROBLEMS OF EMOTION j 


A number of psychologists have advanced cogent arguments to sup- 
port the contention that emotion is a superfluous term in psychology. 
Duffy (7,8), for instance, has maintained—as have Meyer (26) and Skin- 
ner (37)—that emotional behavior differs only in degree from other 
kinds of behavior. She rejects the concept of emotion because she has 
been unable to discover any unique, qualitatively different properties 
of responses that can be unequivocally characterized as “emotional.” 
Though we agree that it is probably impossible to distinguish between 
so-called emotional and nonemotional responses solely on the basis of 
their manifest descriptive characteristics, the present approach provides 
a quite different basis for deciding whether to retain or reject emotion 
as a distinctive construct. The criterion for making this decision inheres 
in the suggested requirement that the relations of emotion to other 
intervening variables in a broader behavioral theory be clearly delin- 
eated. Emotion may be retained as a separate construct if, and only if, 
it is empirically useful to posit a state or process that is related to antecedent 
events, to other constructs, Or to behavior by a different set of functions 
from those that characterize other constructs within the theory. Thus, 
emotion and some other hypothetical state might have identical proper- 
ties as behavior determinants and could not, therefore, be differentiated 


on the response side alone. Nevertheless, it might still be useful to con- 
ceive of their differing in respect of their antecedent conditions and (or) 
ther constructs. From the present point 


in respect of their relations to 0 c i 
of view, the problem is not whether emotion does or does = exist 
It is a question, rather, of determining whether arm a maei 
phenomena can be accounted for satisfactorily in terms O = er we - 
established constructs. If such is not the case, then the introduction o 


additional ‘‘emotional” constructs may be worthybis P - 
ing i i on. 
This line of reasoning ! cted to emoti 


s not, of course, restri 
applies also to any other terms such as S-R connection, hy 
i ht wish to 
attitude, perception, consciousness, g 


or libido, which one mi : 
introduce into a systematic analysis of behavior. If the oe 
concerns himself with whether or not the ego, for instance, is “rea! y 
there” in the organism, he is wasting his time. His ee enone o 
whether by introducing the term ego, by specifying that = he 
in such and such a manner with observable antecedents, — i SS. 
ing that the ego determines behavior ın specific pom e! 

more satisfactorily explained thas if n0 ae of view is that the procedure 


Another implication of the present po 
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consequence of this view there have developed the familiar, intermin- 
able, unresolvable arguments over questions such as: Which are the 
“true” or “truest” measures of emotion? How'many emotions exist? 
Can both pleasant and unpleasant emotions be experienced at the same 
moment? In how many different ways can emotions be expressed or 
manifested? 

As we have already implied, a further shortcoming of several current 
views of emotion lies in their assumption that certain supposedly dis- 
tinctive responses or conscious experiences or physiological reactions 
are uniquely indicative of emotion. To cite but a few examples: accord- 
ing to Shaffer (35) emotions are disorganized responses; for Young 
(46) emotion is an acute affective disturbance; for Woodworth (45) 
emotion is a stirred-up state of feeling; for Wenger (44) emotions are 
certain visceral actions elicited by the autonomic nervous system. 
As Duffy has indicated, the difficulties involved in attempting to decide 
from a given bit of behavior, a fleeting (and often unanalyzable) con- 
scious experience or feeling, or a momentary discharge of the autonomic 
ganglia that an emotion rather than something else is present in a given 
organism seem almost insurmountable. 

. The notion that “disorganized” behavior can be unambiguously 
interpreted as a sign of emotion seems especially difficult to accept. 
Certainly not all instances of superfluous or ostensibly inefficient be- 
havior can be regarded as signs of emotionality. Were that the cas, 
a great many phenomena now described or explained in terms of such 
concepts as associative interference, stimulus generalization, spontane- 
ous recovery, hypotheses, and the like would easily qualify as “emotion” 
al.” Responses mediated by such processes are often ineffective an 

maladaptive from the view of goal achievement or drive reduction: 


but most psychologists would agree, we believe, that only confusion. 


would result from their being classified as “disorganized” and therefore 
as “emotional.” 

Part of the inadequacy of certain expositions appears to stem from 
the belief that a simple definition or statement of equivalence, in whic 
emotion is equated to a hypothalamic event, to an experienced feeling» 
or whatnot, constitutes a theory of emotion. Some of the definitions 
might be defended on the grounds that they are operationally adequat® 
but this alone would not qualify them as theories in what we WOU 
regard as an acceptable meaning of that term. As Koch has so clearly 
observed: “No matter what degree of precision we attain in the opt” 
tional definition of our concepts, nothing resembling theory begins to 
appear until certain functional relationships between the concepts 
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~e oe eee yee sala laws or assumptions (usually 
duced and subjected to : oes oe carne oman may bede 
nowhere in i reco iae emer kea mh i. i ie 
explicitly stated P =S F a = Se E ae 
The R that a Jenaition. £ n oi een m 
Maci ion o emotion is a theory might, how- 
, sible under the condition that a theory of the definiens has 
already been developed in some detail. Leeper (19), for instance, has 
recently presented a “theory of emotion as motivation.” In essence, 
this proposal involves the rejection of the notion that emotions are 
disorganizing (or disorganized responses) and the substitution of the 
view that emotional processes serve as one of the fundamental means 
of motivation in the higher animals. Though we would agree that it 
may be useful to attribute motivational properties to postulated emo- 
tional states, the unelaborated assertion that emotions are (or are like) 
motives tells us nothing in the absence of a theory of motivation (the 
definiens). Since a careful examination of Leeper’s paper fails to reveal 
the details of such a theory, it must be concluded that he has pre- 
sented at best an incomplete statement of a theory of emotion.? 
But even supposing that a detailed theory of motivation were to 


be presented, what then? If emotion is regarded as equivalent to moti- 
have the same functional 


vation in all respects, both constructs must 
relations to observable events and to other constructs. A single term 
her should be discarded. 


would then suffice for both, and one or the otl 
te constructs it 


If emotion and motivation are to be retained as separa 
in their relations to at least some other 


is imperative that differences } 
terms of the system be specified. 


Although many treatments of emotion are liable to such criticisms 


as these, there are clear indications that theoretical psychologists are 
aware of their inadequacies. Tolman, for example, has stated that “In 
the last analysis each emotion . . - is to be defined not in terms of some 
obvious and certain ‘introspective givens,’ but in terms rather of the 
Process’s functional character as an immanent determinant [i.e. inter- 

Il has implied, though 


vening variable] of behavior - - - ” (41, p. 268). Hul } i 
nothing more, that emotions should be treated as intervening variables, 


be invidious. A literally complete theory of emotion 
y great amount of elaboration. If, as we believe 
ight be possible 


Id resemble that of Tolman, it mig’ l 
the extent to which Tolman’s 


e assumed to obtain between 


t events. 


2 This criticism is not intended to 
would, by our criteria, require a ver: 
likely, Leeper’s theory of motivation wou th 
to evaluate his position more adequately by examining 
Various statements specify the testable relationships that ar 
Motivational states and observable antecedent and consequen 
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since the term anger is used in one of his papers (15) to illustrate a 
basic nature of such conceptual tools. Skinner has likewise insisted tha 
“.. . emotion is not primarily a kind of response at all but rather E 
state of strength comparable in many respects with a drive” (37, P: 
407). As he has specifically observed, states in his system are approxi- 
mately equivalent to Tolman’s intervening variables. Manea 
(23), Hebb (12), and Spence (39) have all suggested that emotion might 
be regarded asan inference or construct. Mowrer and Tati 
(33) have explicitly spoken of “fear as an intervening variable int 
title of an experimental paper, though little systematic use is made 0 
the concept within the body of the paper. The general tenor of these 
writings reveals the growing recognition among psychologists of a 
desirability of conceptualizing emotion in the manner suggested in t i 
present paper. Moreover, they indicate clearly the considerable fangs 
to which the present paper is merely a more explicit formulation © 
ideas already implicit in the writings of others. ve 

In addition to these unelaborated suggestions, there are several mo : 
fully developed treatments of so-called emotional phenomena a 
satisfy in part our proposed requirements for theory building. TRU 
are the treatments of fear (anxiety) by Mowrer and by Miller, the 
frustration-aggression hypotheses proposed by Dollard and his collana 
rators, Maier’s frustration theory and the frustration and conflic 
concepts of the Lewinians. 


1. An examination of the writings of Mowrer (31, 32) and of iiss 
(28, 30) on fear reveals that they have considered explicitly sor ih 
the relations of fear to both antecedent conditions and behavior. V ; ) 
regard to the antecedents, these writers suggest that, fear (anxie 7 
is an acquirable (though sometimes innate) reaction to cues that sig? 4 
the approach of a noxious stimulus, To some extent, fear is thus Br is 
the status of a response, a Manipulation which points directly to 5 
kinds of conditions that might be expected to affect its strength. ma 
the extent that fear may appear without training in certain situatio 
and in certain organisms, the conditions for its arousal must be aa 
from a knowledge of the species and of its genetic history. i 
as fear is learned, its intensity, the probability of its occurrence oo 
its resistance to extinction would vary with whatever factors are F 
sumed to affect the acquisition and maintenance of other typical a 
sponses. Miller (30), for example, lists the strength of the sae 
(unconditioned) stimulus, number of reinforcements, and temporal re A 
tions as important variables. Both writers also assume that fear tu 3 
tions asa drive. As such it may lead on the consequent side either tO ae 
intensification of responses or, insofar as incompatible tendencies fr- 
aroused by fear-produced stimuli, to the inhibition of action. Furt 
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more, its diminution or cessation is regarded as reinforcing. In effect 
then, these writers have developed the rudiments of a motivational 
theory of fear of the sort apparently approved by Leeper, though no 
mention of this can be found in his recent paper. 

2. The essential elements of the Frustration-Aggression hypotheses 
proposed by the Yale group (6) are sufficiently well known by now to 
obviate any necessity for their detailed repetition here. It is sufficient 
to note that when these authors speak of the “‘strength of instigation to 
aggression” they are apparently referring to a hypothetical state that, 
by common agreement, might be termed “emotional.” They have 
suggested that the strength of instigation to aggression should be direct- 
ly related on the antecedent side to (1) the strength of the tendency 
to make the frustrated response, (2) the extent to which the response 
is thwarted, (3) the number of frustrated response-sequences, and (4) 
the strength of competing tendencies resulting from the anticipation 
of punishment. On the consequent side, they have given most promi- 
nence to the occurrence of aggressive responses.* No precise statements 
have been made concerning the relations between the strength of the 
emotional state and the frequency, latency, or vigor of aggressive reac- 
tions, but it seems likely that these relationships would be assumed to 
be linear, or at least, monotonic. Although Frustration and Aggression 
might have benefited from a more rigorous definition of the observable 
variables and an elaboration of the suggested functional relations, as 
well as additional ones, it represents an important beginning of a theory 
of the “emotion” of anger, irritation, or annoyance. | 

3. Maier (22) has recently presented a treatment of frustration, 
which he regards as a condition whose antecedents consist of punish- 
ment or the requirement that an organism respond to an insoluble 
problem or both. The behavior to which frustration is presumed to lead 
is characterized primarily by extreme rigidity, 1-€-, anya ee te 
resistance to extinction under ordinary conditions—a <a> t n 
given rise to the designation “abnormal fixation.” However, af a > : 
may also, according to this view, have other consequences such as ag 

i i i i these kinds of behavior are 
gression, regression, and resignation. All of AEE 
believed by Maier to require explanation in terms of princin c Hi 
than those used to explain conventional learning behavior, par icu ae 
that of motivation. Maier's elaboration of this view clearly han fea 
a special explanation of the kinds of behavior that are typica y 


ated with “emotional” situations. eE 
This view has been criticized on the grounds that Maier has 


e sometimes b 
ble modes of 


i icipati ishment in 
Upon e of anticipation of punis j 
me ena t only of the fact that aggressi 


that they were sharply aware no c ea this fact. 
Consequence of frustration, but also of the necessity for explaining 


een criticized on the grounds that they 
reaction to frustration, their insistence 
inhibiting aggression indicates 
on is not an invariable 


3 Although these writers have 
completely neglected other poss! 
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considered carefully enough the possibility that response ar on. 
be explicable in terms of concepts already in systematic ais esse 
But as a theory, it suffers primarily from methodological weak E 
in failing to specify unequivocally the relations between frustra > 
and its antecedent conditions. Thus, Maier found that insoluble prear 
lems and punishment did not always lead to frustration and in sone 
cases fixation also was found to occur under the usual learning con a 
tions..." (22, pp. 77-78). Clearly, for this writer ithe en 
frustration is the appearance of ‘abnormal fixation, 1.€., whe den 
behavior that it was designed to explain. If every instance of fixa ee 
is by definition evidence of frustration, and if frustration is regar e 
as the explanation of the fixation, the “theory” is unassailable; but 1 
is also of little heuristic value. 7 nal" 

4. As only one example of the extensive treatments of omo nTa 
phenomena within the framework of Lewinian theory we may cite A 
work of French (11). According to this writer, the presence of opposi ka 
forces, one of which is a restraining force, leads to an emotional a 
termed frustration, The strength of this state is assumed to be s ered 
tion (unspecified) of the strength of the weaker of the two ee 
when the weaker is greater than a certain minimum. This suggests s 
way in which an emotional state is related to antecedent events, we 
the assumption that the relations between the antecedents and = 
strengths of the competing forces might be specified. As a determinat 
of behavior, the emotional state is conceived to lead, among enmi 
things, to aggression, regression, or to observable symptoms of physica 
strain and tension. In this instance, however, detailed specifications ka 
the dependency of various kinds of overt responses upon the hypothe 
cal emotional state have apparently not been drawn up. 


R 
IV. NONEMOTIONAL INTERPRETATIONS OF FRUSTRATION BEHAVIO 


In order to exemplify the proposed methods of attacking the pior 
lem of emotion, the remainder of this paper is devoted to a consideratio 
of phenomena commonly attributed to the “emotion” of frustration, 
Our principal objective in what follows is the presentation (Section ** 
of a paradigmatic theory involving the postulation of a special ieee 
al state” of frustration. But an adequate evaluation of such a aae 
cannot be made unless some attention is also given to nonemotiton 
explanations of the same phenomena. The present section is deyo 
therefore, to a brief examination of interpretations of frustration pa 
havior founded primarily upon conventional learning principles. z 
selection of frustration for detailed consideration does not rina 
the assumption that events usually included under this heading ae or 
tirely representative of all events to which the term emotion has 
applied. 
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Perhaps the most prevalent assumption about frustration is that it 
results whenever conditions are such as to hinder or prevent the occur- 
rence of a response. Typically, it is also posited that the responding 
organism is motivated to make the response, that the response is (or 
has in the past been) instrumental to the achievement of a goal and 
that stimuli normally capable of eliciting the blocked response are 
acting upon the organism. Under conditions of this general sort various 
types of behavior may be exhibited. Among those frequently reported 
are: responses of a trial-and-error type directed toward the surmounting 
of an obstacle, responses of escaping from the frustrating situation, 
more persistent or vigorous counterparts of the originally blocked 
responses, aggressive responses, and so-called disorganized responses. 

Although responses of these kinds are presumably typical, there is 
nothing in their topographical features that unambiguously identifies 
them as “emotional.” Descriptively at least, they are much like the 
reactions that appear in problem-solving or learning situations. This 
similarity is well exemplified by Dashiell’s use of a schematic diagram 


of adjustive behavior leading to learning (5, p. 364) which is identical 


in its essential relations with his diagram of frustration resulting from a 


conflict of motives (5, p. 144). Both schema include factors leading to 
the blocking of a motivated response, both include persistent activity 
that is varied and exploratory, and both include barrier-circumventing 
or “solution” responses and possibilities for readjustment or learning. 
l Melton, following Dashiell, has made a similar analysis of the learning 
process and has explicitly noted that E aN this definition and anas 
of learning assumes that all instances of learning involve in some de- 


gree the frustration of a motivated ce ie : : N d Be 
I herefore, that there isa high egree 
g rea A roblem-solving situations, and the 


ence between frustrating and p E 

reactions observed to occur therein; consequently it might 4 ae 
that explanatory concepts appropriate to the one ys nate eee 
other. Significantly, learning theorists have typically not a inl 
sary to employ emotional concepts in their ae er of 
solving behavior. Rather, they are likely to appre 3 innate pre- 
Previous experiences (in the same or similar situations), aad the Jike: 
dispositions, to antecedent conditions of eee as pro- 
Toa degree, then, many learning theorists may 


Ponents of nonemotional interpretations of es PETRA 

Additional examples of nonemotional interpre Se uab 
in situations where responses are blocked may a om 14, 20, 27, 34). 
theoretical analyses of locomo t 


tor conflict benni 1, of vacillat- 
In these studies, responses of going only part way to a goal, 
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ing, of blocking, or of going out of the field are explained by the same 
concepts employed in nonconflict situations, i.e. valences, or gradients 
in the strengths of approach and avoidance tendencies. ‘Emotional 
conflict states” are not invoked as explanatory devices. . 

Whether all types of behavior exhibited when reaction tendencies 
are thwarted can be satisfactorily explained by the nonemotional con- 
cepts of the learning theorists is a question that cannot be answered 
without extensive empirical and theoretical work. Emotional con- 
structs may eventually become necessary; but a strong case could prob- 
ably be made for the view that current learning theories do adequately 
account for many of the response types listed above as consequences of 
frustration. 

The occurrence of trial-and-error behavior during thwarting has 
often been interpreted in terms of learning principles. Thus it has 
been assumed that blocking results in the weakening (extinction) of 
the dominant response tendency and the appearance of other (initially 
weaker) members of a response hierarchy. If one of these reactions, 
e.g. avoidance or circumvention of the obstacle leads to the goal, the 
tendency to make that response is presumably strengthened. In this 
way, the organism may learn to “escape” from the frustrating situation. 
If the strength of the blocked response is very great, however, the ot 
ganism may persist for considerable periods in its attempts to respond, 
though in the absence of reinforcement the response may be expecté 
to extinguish eventually. 

Increased effort or vigor following thwarting has often been not = 
by experimentalists. For instance Finch (10) has observed that chim- 
panzees accustomed to pressing the handle of a spigot to get water wil 
press with much more than usual energy if the water supply is shut 
off. These animals, like human beings, may simply have learned that 
vigorous responses are likely to be successful under such circumstances 
Responses of this sort are also occasionally likely to lead to reinforce” 
ment even when the obstacle is another organism, in which case 0° 
may be inclined to label the response as TAE RER 

A somewhat different interpretation of these vigorous responses that 


does not rely upon direct transfer from previous situations might start 


from the assumption that the animals enter the situation initially wit 


4 If the response was originally learned under conditions of partial reinforcement, K 
may be particularly resistant to extinction. This phenomenon is accounted for witho! 
great difficulty in terms of learning principles. The “abnormal fixations" discusse 
Maier can hardly be said to occur in the absence of reinforcement, since they tyP! 
involve escape from a blast of air. á 


call 


>, 
E 
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potentialities for exerting widely varying pressures on the spigot 
handle. Such a response hierarchy could be due either to previous ex- 
periences or to innate predispositions. If, at the time the animals are 
learning to operate the device, responses of pressing the handle lightly 
are followed by reward, they should be strengthened to a relatively 
greater degree than equally successful, but more vigorous responses, 
since the latter involve a greater expenditure of effort. When water 
is no longer obtained, the gentle responses should tend to become extin- 
guished and to be replaced by the more intense reactions. Thus the 
behavior of pressing the handle “angrily” can be reasonably interpreted 
without recourse to any concepts having an emotional flavor, and with- 
out necessarily appealing to previous experience in similar situations. 

A learning interpretation can also be applied to many apparently 
“Senseless,” “disorganized” or inappropriate responses that may ap- 


‘pear in a frustrating situation. Let it be supposed, for instance, that a 


specific response has been elicited in a given situation and has been 
reinforced. If now the subject is placed in a new situation and if there 
are a number of cues common to the two, this response might be elicited 
by, or transferred to, the new situation. 

Although this explanation might account for the appearance of 
“frustration” responses in the second of two quite similar situations, 
it does not explain the occurrence of such reactions in an ostensibly 
different situation. It might be hypothesized, therefore, that the stimu- 
lus elements mediating the transfer of these responses from one situation 


to a dissimifar one are internal rather than external. That is, the 
hich take place 


mediating cues might originate in internal events w i $ 
when behavior is blocked, with the same events and hence the sam 
l situations. For 


A . . . . ta 
cues being produced by widely differing environmental F 
example, a rat upon being frustrated for the first time 1n a bar-pressing 


situation might “senselessly” bite the bar. This new emotion a ET 
ing response might actually be an old well-established one t ae ae 
strongly reinforced during the animal's early meh a wi r ies 
tats. Certainly in competing for food with other = s a TE 
bite properly administered might oc be reinforce y 7 ine 
Teceipt of food. Although biting a fel 

differ in terms of the stimulus elements inv 


and anticipatory responses of eating are t i i {sain 
The flava of such responses might afford unique interna 


iated with the 
which, through reinforcement, become peonia pons ondi oned 
response of biting. That responses of biting Sen ES experiment 
and will transfer to new environments Is shown by 


casionally ce 
fellow animal and bitin 
olved, the animal is hungry 


hwarted in both instances. 
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(29) in which rats were trained to bite one another (or a rubber tube) 
when appropriately reinforced by shock-reduction. , 

Such analyses as these indicate that nonemotional interpretations 
may prove adequate to explain a good deal of behavior following 
blocking. Nevertheless, the possibility remains that a theoretical sche- 
ma involving the concept of emotion would be more satisfactory. For 
instance, it may be useful to suppose that thwarting leads to an increase 
in motivation in order to explain frustration-produced phenomena 
such as those described clinically as ‘‘overcompensation.” Such an 
assumption might also serve as the basis for the notion that escape from 
a thwarting situation is reinforcing, quite independently of the instru- 
mental function of such escape in reducing some other drive. Finally, 
the observation that thwarting is accompanied by or leads to rather 
unique kinds of responses such as aggression, which appear inappr°- 
priate to or independent of specific stimulus conditions, might argue 
for the desirability of postulating an emotional process.’ In the follow- 
ing section, therefore, a tentative “emotional” theory of frustration 
behavior is presented as a possible alternative to “nonemotional” in- 
terpretations of the type considered here. 


a 
V. An “EMOTIONAL” INTERPRETATION OF FRUSTRATION BEHAVIOR 


In the interest of terminological clarity, it should be stressed at the 
outset that the term frustration, as used here, refers to a hypothetical 
(defined) state or condition of an organism. It is to be distinguished: 
therefore, from a frustrating event such as the blocking or nonrewat" ing 
of a response. Unfortunately, the term frustration has been used in the 
past to mean either a state induced by a frustrating event or the frus- 
trating event itself, or both. The terms anger or annoyance might, be 
substituted for frustration provided they are divested of their classic 
attributes as unique conscious quale or immediately given phenomeno 
logical entities. 

Since it is our contention that theories of emotion have little mean- 
ing apart from more comprehensive theories of behavior, the presen 
treatment has been coordinated with Hull’s system as presented int i 
Principles of Behavior (16). Insofar as space permits, the ways in aber 


the present construct of frustration and its relations resemble or differ 
s 
5 It should be observed that a demonstration of the utility of adding new construc 
or of changing old ones does not invalidate a given theoretical approach in its cit ‘6 
One may consider in this regard the manner in which the concept of anxiety: W nic 
strongly connotative of emotionality, has been added to and incorporated within 
general framework of Hullian theory. 


a% 
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from those proposed by Hull are indicated in a general manner. Our 
preference for a formulation of a concept of frustration within the frame- 
work of Hullian theory in no sense implies that it could not be treated, 
perhaps equally well, in terms of other theoretical systems. 

If the procedures suggested in the earlier sections of this paper are 
to be followed, the initial tasks in outlining a theory of frustration must 
be (1) the denotation of the antecedent conditions that are assumed to 
lead to frustration and (2) the specification of the functional relations 
holding between frustration and these conditions. The first three of the 
following subsections are devoted to these tasks. 

As we have already noted, a common 
his area is that frustration develops 


prevents the occurrence of a re- 
lexcitatory tendency. With this 


Antecedents to frustration. 
assumption made by writers in t 
under any condition that hinders or 


sponse to which there is a supralimina 
assumption as a starting point, a number of different kinds of manipu- 


lable conditions may be defined as antecedents to frustration. Among 
these are: (1) the introduction of partial or complete physical barriers; 
(2) the introduction of delay periods between the initiation and com- 
pletion of a response sequence; (3) the omission or reduction of a cus- 
tomary reward on one or more trials; and (4) variations in the organ- 
ism’s condition, environment, or training leading to the evocation ofa 
response tendency that is incompatible with an ongoing one. 

Although these antecedents differ widely with respect to their mani- 
fest topographical features, the capacity they possess in common to 
thwart an ongoing response may be accounted for by assuming that 


each functions in some way lo arouse an incompatible reaction tendency. 


These competitive tendencies may be either positive excitatory tenden- 
cies to perform a conflicting response or inhibitory tendencies such as 
those resulting from the expenditure of effort. The basic assumption 
is made, therefore, that frustration is the consequence of either (1) the 
simultaneous activation of two competing excitatory tendencies or, (2) 
the presence of a single excitatory tendency and an opposing inhibitory 


tendency.’ 

t the oppositional nature of these antecedents is stressed, 
inhibitory tendencies, it may be reasonably 
nflict situations, or in our terminology, antece- 
however, that a useful 


6 In view of the fact tha 
whether they result from excitatory or 
argued that they should be regarded as co 


dents to a hypothetical state of conflict. We do not believe, 
division can be made at present between conflict and frustration. If one wishes, one 


might define the state induced by the first kind of antecedent (competing orn coil 
above as conflict, and the second (competing Ig) as frustration. But so cates 
s formulated a distinction between the two constructs 0 a 
onvincing way upon demonstrable differences in their 


tructs or to behavior. 


aware, no one ha 
and conflict that rests in a C 
functional relations to other cons’ 
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The exact manner in which any particular antecedent might lead to 
an opposing tendency and the nature of the tendency aroused in each 
case can only be surmised at present. If an organism has been trained 
to approach a spatially remote goal and is then hindered by a physical 
barrier from reaching that goal, it is conceivable that the original ap- 
proach tendency would be opposed by both excitatory and inhibitory 
tendencies. For an organism that has had prior experiences in similar 
thwarting situations the mere sight of the barrier could elicit incompati- 
ble excitatory tendencies to retreat. Or, the barrier might lead to an 
increase in reactive inhibition if it occasioned vigorous and repeated 
barrier-circumventing reactions. Frustration resulting from the 
introduction of delay periods is attributable to decreased effectiveness 
of reinforcement and therefore to smaller increments in excitatory 
tendency in the face of undiminished increments in work inhibition. 
Indeed, the increments of inhibition may actually increase, since, in 
practice, delays are nearly always produced by increasing the distance 
from the start to the goal or by introducing a physical barrier. In either 
case, the procedures used to produce delays might provide additional 
stimuli which could function to elicit or facilitate positive competing 
tendencies. The way in which nonreinforced trials are conceived to 
produce frustration depends on one’s conception of the nature of the 
extinction Process. Within Hull’s theory, reactive inhibition (Zz) is 
assigned the principal role, though provision is also made for the learn- 
ing of competing habits (sZr’s). Finally, all the operations by which an 
organism's condition, environment, or Previous training are manipulated 
so as to facilitate the evocation of an incompatible response are pre- 
sumed to lead to frustration mainly through the concurrent activation 
of competing excitatory tendencies. 

_ The hypothesis that frustration develops under conditions that 
hinder or prevent the occurrence of a response is a definition of the 
same general order as Hull’s definition of drive in terms of antecedent 
conditions of deprivation. But unelaborated definitions of this sort 
have limited applicability. Unless frustration is to be conceived as 2? 
all-or-none event, the assumed functional relationship of frustration tO 
its antecedents must be stated more precisely. To do this, both the 
breadth and the specificity of our assumptions must be increased. , 

The magnitudes of the excitatory and inhibitory competitive tendencies 
as functions of their antecedents. Since the assumption has been ma e 
that frustration results from the competition of reaction tendencies: 
and since these tendencies, like frustration, are constructs, it is evident 
that one of the first tasks is to indicate the ways in which the magnitudes 

of these hypothetical variables might vary with changes in observ@ 
events. Until this has been accomplished, and the further relation ° 
frustration to the competitive tendencies has been outlined, frustr ation 
itself cannot be related to manipulable antecedents. 


4 Se si 
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In situations in which the antecedent conditions lead to the elicita- 
tion (or strengthening) of a conflicting excitatory tendency, the problem 
of specifying the relations between the observable independent variables 
and the strength of the competitive tendency is identical with that of 
accounting for the strength of any response tendency whatsoever. 
Following Hull, it may be assumed that the competitive excitatory 
potential (sEr) is determined by the multiplicative combination of 
habit strength (sHr) and effective drive (D). Consequently the 
strength of the sEx may be assumed to vary in some such manner as 
Hull suggests with number of reinforced trials, amount of reward, delay 
of reinforcement, strength of drive, and so on. Since these conditions 
determine the strengths of both the thwarted and thwarting tendencies 
they constitute the effective antecedents to frustration when two in- 


compatible responses are instigated. 
In situations in which frustration resu 
of inhibition,? the strength of the inhibition may be assumed to be a 
function of the degree of work involved in executing the thwarted 
response and the number of times the response is elicited. Here Hull 
has proposed as a specific hypothesis that Ir=cn/B— W, where n is the 
number of response evocations, ¢ and B are constants, and Ww represents 
work measured in physical units (16). By this equation, if work per 
trial is held constant, inhibition increases linearly with number of 
trials; and if the number of trials is held constant, a positively ac- 
celerated curve of inhibition is obtained with increases in amount of 
work. If an additional simplifying assumption is made that amount of 
work is linearly related to degree of blocking and length of delay, the » 
relation of inhibition to these antecedents and to the number of re- 
sponse evocations might be given to a first approximation by Hull’s 


equation. 
Up to this point it has been assumed that the gro et 

ion i i ctive strengths of simu 
tion is some function of the respe Oe ee 


aroused competitive tendencies, and that the streng 


fi i ing the specific 
ci a i from Hull’s assumptions regarding j 
es lopment of excitatory and in- 


observable variables influencing the developn I ? 
hibitory tendencies. The next step is to delineate the funciona 
tions that might obtain between frustration and the competiti 


encies, : 
Frustration as a joint function of the absolute and raamo ti 
the thwarted and competing tendencies. I tings on frustr: 


inhibit inhibition ri 
the terms inhibitory tendency or inhi ency) that tends to 


iti i n a competing excitatory tend i 
condition of the organism (other mith ee oe nia OY ETA a EES 


Produce a cessation of a given activity. eas jal (Lp) also includes a 
are Sse te otential (LR, ea 
reactive inhibition (In). Although Hull Ai art errs eat the possible influence 


conditioned component (sZz) no attempt 1 
of this latter factor. 


Its from the negative effect 


n wri 
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7 In this section, 
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conflict two rather frequent, though by no means always explicit, sug- 
gestions may be found as to the manner in which frustration or con- 
flict might vary with the strengths of two competing tendencies. It has 
been assumed (1) that frustration increases as the difference between 
the strengths of the tendencies is reduced, being maximal at the point 
of equality, and (2) that if the two tendencies are equally strong, then 
the greater their absolute strengths, the more intense the frustration. 
Although there are some experimental data that lend credibility to 
each of these assumptions separately, the factors involved have not 
been integrated into a single principle encompassing their joint opera- 
tion or interaction. For instance, one cannot predict on the basis of 
the separate assumptions whether two weak tendencies that differ by 
a given amount will produce the same degree of frustration as two 
stronger tendencies differing by a greater amount. 

One specific hypothesis with respect to the relation of frustration 
(F) to both the relative and absolute strengths of two competing tend- 
encies may be expressed by the formula 


Er 
E Ey 


where Ex” is the weaker of the two tendencies (either an sEr or an Tr) 
raised to the n* power, and E,"-1 is the stronger tendency (presumably 
always an sEpr) raised to the n—1th power.’ If n is set at unity, F be- 
comes directly proportional to the strength of the weaker tendency 
alone, since the denominator reduces to unity. It is notable that this 
specific assumption, though couched in different terms, has already 
been made by French (11). His proposal thus emerges as a special case 
of the one suggested here. On his hypothesis, however, neither the 
absolute strength of the stronger tendency nor the relative strengths ° 
the two tendencies can enter into the determination of frustration: 
Assuming that such factors as these are important, it is necessary tO 8°” 
n at some value greater than 1 so that F will decrease with departures 
from equality produced either by increasing E, (with E, constant) oF 
decreasing Ew (with E, constant). i ” 3 
Jn Fig. 1 a family of curves has been plotted from the above equation 
to illustrate graphically the manner in which F is assumed to vary #8 ® 


F 


8 It should be perfectly clear that this particular hypothesis and the specific numerical 
values employed throughout this presentation have been arbitrarily selected tO facili- 
tate the process of exposition. No one would be more surprised than we if these particular 
hypothetical relations should prove to be exactly the ones that best predict empiric? 
findings in this area. We merely wish to illustrate in an admittedly schematic at 
incomplete way the kind of quantification of variables and specification of relations tha 
is required, according to our conception, in any serious attempt to formulate an ogas 
tional” (or, indeed, any other) theory of frustration. 
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joint function of the strengths of the two tendencies. For this purpose 
x has been set at 2, in which case the equation for frustration reduces to 
F=E,2/E,. In conformity with Hull's procedure, both of the competing 
tendencies as well as amount of frustration have been placed on a 
centigrade scale. The weaker tendency (Ew) has been plotted on the 
abscissa and F on the ordinate, the strength of the stronger tendency 
(E.) constituting the parameter. 
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curves result from the assignment of different values to the stronger ten y. 


e curves, and from a consideration of the equation upon 
owing relations may be noted: 

ndency (Ew) with the 
he strength of Es with 
tration (F) which 


From thes 
which they are based, the foll ki 
1. An increase in the strength of the competitive te 


dominant tendency (Es) held constant, or a decrease 1n p 
Ey fixed, results in a positively accelerated increase 1n 
, 
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reaches its maximum value when E,=E,. That is, if either of the two tendencies 
remains unchanged, frustration increases as the difference between them is 
reduced. 

2. Conversely any increase in the difference between the strengths of the 
two tendencies will result in a decrease in frustration regardless of whether Es 
is increased relative to Es or whether Ew is decreased relative to Es. These 
two implications are congruent with the first of the general assumptions about 
frustration noted at the beginning of this section. 

_ 3. Simultaneous increases in the strengths of both tendencies will produce 
increasingly greater values of frustration provided the increases are such as to 
maintain either the ratio of the tendencies or their absolute difference con- 
stant. In either instance, the relations between frustration and the strength 
of either of the two tendencies will be linear. This relationship is indicated in 
part in Fig. 1 by the progressively higher values of F that coincide with the 
terminal points of the curves for increasing values of E,. At each of these points 
the competing tendencies are, of course, equal in strength. This implication 
relates to the second general assumption mentioned above. 


If our initial guesses regarding the relations of the competitive 
tendencies to their antecedents are now considered in conjunction with 
the proposed equation for frustration, it becomes possible to formulate 
a number of specific hypotheses concerning the effect of number O 
nonreinforced trials, changes in length of delay, degree of blocking, a" 
the like, upon degree of frustration. For example, let it be assume 
that Ip increases linearly with successive nonreinforced trials and that 
the thwarted E, remains unchanged. It then follows from our equation 
(by treating Tp as equivalent to Ey) that F will increase in a positively 
accelerated manner with successive extinction trials. Or again, let y 
be supposed the Ey increases in a negatively accelerated manner aS 4 
function of the number of reinforcements of the habit involved. 19 
this case if E, remains constant, it can be shown that the curve for ws 
growth of F as a function of successive reinforcements of the weaker 
habit will have a predominantly negatively accelerated form but with 
a slight positive initial acceleration. Such hypotheses as these cannot Þe 
tested, however, until additional assumptions have been made concer?” 
ing the relations of frustration to constructs such as habit and drive 
and, Particularly, to overt behavior, 

The relation of frustration to the theoretical constructs of habit (sHe) 
and drive (D). When. the competitive tendencies are both excitato" 
potentials, it follows from Hull's equation for sEp (16) that each ten?” 
ency is determined by its corresponding habit strength (sHz) and 
the effective drive state (D) which is common to both. Thus, 


sHr X D 
—. 
100 
From this relation, it can be seen that changes in the strengths of either 


sEr = 


i 
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the habits or of the drive will affect the magnitude of frustration. With 
D held constant, an increase in the stronger habit or a decrease in the 
weaker will decrease frustration; conversely, decreasing the stronger 
habit or increasing the weaker will increase frustration. If the strengths 
of both habits are varied, frustration may either increase or decrease, 
depending on the direction and extent of the changes. When the two 
habits (whether equal or unequal) are held constant, however, frustra- 
tion will increase with heightened drive and decrease with reduced 
drive.” This holds even though increased drive magnifies the absolute 
difference between initially unequal excitatory tendencies. Since the 
numerator is squared in the suggested equation for frustration, any 
change in drive affects its value more than it does that of the denomina- 


tor. 
Where the weaker of the two opposing tendencies is inhibitory rather 
than excitatory the present theory suggests that the effects of motiva- 
tional changes may be different. If Ir is unaffected by changes in Di 
as Hull assumes, and if Ir is substituted for Ew in the equation for F, 
then raising the value of D will heighten E, only and thereby reduce F. 
Increasing D in this situation is therefore functionally equivalent to 
increasing E, with Ew held constant. However, it should be noted that 
an intense drive could lead to more frequent and more vigorous re- 
sponses of attacking a barrier and hence to the accumulation of more 
inhibition than would occur under a weak drive. Such an increase 
in Iz might raise the ratio Ipn/E, toa value equal to or conceivably even 
greater than that obtaining under a_lower drive. In this manner, F 
might be intensified by increasing D even under conditions of com- 


petition inhibitory state. 5 

ieie ME relations between frustration aa ones 
constructs may now be summarized. Since frost pe sani 
vary as a function of drive intensity it bears some resem rag eh only in 
concept of excitatory potential. The two, differ, AR gene on the 
terms of their consequences, but also in terms of their re creases with 
antecedent side. If drive is held constant, frustration 1n changed 
the number of nonreinforced trials, whereas sEp remains pet tae 
(Hull's effective excitatory potential, sEp, decreases uode E EA 
stances since sĒr =sEr— 1r). Moreover, although both frus 


à . i eir rates 
inhibition increase with the number of nonreinforced trials, th 


the expected effect upon frustration of an ae F 
h’s experimental observations (10) and by both theor 


Motivation i: i ) 
motivation is supported by Finc! Nale sendin rr frustration (6). Thus, Dollard 


cal and experimental conclusions ce ae ion (which 
. instigation to aggress! N 
and his colleagues have assumed that the strength of instiga ion) varies directly 


i i frustrati 
is roughly equivalent to what 1s meant here by strength n Hat eee aM 
with the strength of instigation to the frustrated response 


Our présent usage). 


? This deduction regarding 
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of growth as functions of increases in the value of this variable follow 
different laws, and their respective effects upon behavior are also as- 
sumed to be different. 

Frustration as a determinant of behavior. The final step in our theoret- 
ical outline is to suggest ways in which the postulated frustration state 
might significantly affect overt behavior. From the hypotheses of other 
writers and from additional considerations, two likely possibilities 
emerge: (1) that frustration increases the general level of motivation, 
and (2) that frustration produces, or is accompanied by, unique internal 
stimuli. 

The possibility that frustration leads to a heightened drive level is 
clearly coordinate with the notion that emotions have motivationa 
properties, with current conceptions of the drive properties of fear an 
anxiety, and with numerous, though somewhat unsystematic observa- 
tions of a clinical nature. Perhaps the most feasible method of in- 
corporating this supposition into Hull’s theory would be to assume that 
frustration-produced drive has the functional status of an irrelevant drive. 
According to Hull, irrelevant drives combine with primary drives tO 
produce the effective drive (D) that energizes habits into action.” On 


10 . - 
“ae effect of frustration upon effective drive can be calculated from Hull’s for 


= D 
D'= 10—+2 
D + 100 


where D is effective drive, D is the irrelevant drive (frustration in this instance) and Ds 
the relevant (primary) drive. If it is assumed that no irrelevant drive is present whet 
the incompatible tendencies leading to frustration are first aroused, then D=0 and 
is numerically equal to D. This initial level of effective drive is presumed to determin® 
the Strengths of the competing excitatory tendencies and indirectly, therefore, n 
tiene of frustration. After frustration develops, however, it is postulated that 
ew greater than zero by an amount directly proportional to the strength of “° 
ow if D is any value less than 100, any increase in D as the result of frustration WH? 
by the above equation, lead to a heightened D. 
From the above formula and those presented heretofore, it can be shown that ue 
maximum amount of frustration that can be generated at any fixed level of D ca” 


. a H it 
equal but cannot exceed D. This condition obtains when both of the competing hab! 


tendencies are at their maximal strengths of 100. From this relation and from 
formula for the combination of relevant and irrelevant drives it can be show” 
there is a curvilinear relation between the increment added to D by frustration-producé 
D and the initial level of D. Thus, although the absolute degree of intensification ° 
reaction tendencies will increase as D is strengthened, the effective change due t0 frustt® 
tion will increase and then decrease as the strength of the initial dominant drive is 1 
creased. This conclusion is consistent with the common-sense notion that when origin? 
motivation is weak, frustration is not great enough to affect behavior appreciably, ae 
that when original motivation is strong, frustration, though intense, can add but litt 
more. 


the 
that 
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this assumption, the presence of frustration should produce an incre- 
ment in an organism’s effective level of motivation. It follows from this 
that responses clicited at the time frustration is aroused, or shortly 
thereafter, should be more intense than those elicited when frustration 
is absent. Moreover, if a response is followed by a reduction in frustra- 
tion the tendency to perform that response should be strengthened, 
since drive reduction is assumed to be reinforcing. 

Although there are apparently no systematic experimental data to 
support the contention that frustration may result in the intensification 
of reactions, fragmentary observations from a number of sources are 
with this expectation. Already mentioned is the observation 


consistent 
g handle of a water 


by Finch that chimpanzees press on the operatin 
spigot with markedly increased vigor when it fails to deliver water. In 
some of the rate-of-eating curves obtained by Skinner (37) there is a 
clear indication that periods of frustration, produced by temporarily 
preventing a rat from eating, are followed by an increase in rate of 
responding. Skinner himself attributes the change in rate in part to an 
emotional effect, which he relates rather closely to drive. Virginia 
Sheffield (36) has recently adduced evidence indicating that under 


certain conditions extinction may proceed more rapidly when extinction 
trials are distributed than when they are massed. In explaining these 


results she has explicitly assumed that frustration is generated during 
extinction and that it functions to increase the vigor of whatever 
response the subject has a tendency to perform. Other evidence that 
appears to fit the hypothesis of increased motivation due to frustration 
is found in the observations of agitated or intensified behavior during 
the extinction of both instrumental and classical conditioned responses 


(13). 

It may be observed here that although motivational properties 
have been attributed to frustration, # differs from other drives such as 
hunger and thirst in its presumed dependence upon the arousal of com- 
petitive tendencies rather than wpon conditions of deprivation. It also 
differs from other motivational states with respect to the events that result 
in its diminution. Frustration, by assumption, is reduced by increasing 
the strength of the stronger tendency, by decreasing the strength of the 
weaker, by allowing fatigue effects to dissipate, and so on. Clearly 
these are not operations commonly supposed to reduce the strength 
of other drives. In these several additional respects, therefore, the 
present construct of frustration satisfies the requirement that it have 
guessed-at relations differing from those obtaining for other constructs 
already in systematic use. ; 

The second major role that frustration mig 
behavior is by functioning as a stimulus. If at t 


tendencies are aroused, unique, differentiable, 
generated, the organism's behavior might be affecte 


ht play in determining 
he time that competing 
internal stimuli are 
d in a variety of 
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ways. First, such stimuli could provide the means whereby an organism 
might learn to discriminate between (react differentially to) frustration 
and other states such as fear or hunger. Secondly, frustration-produced 
stimuli might, as the result of innately established connections, elicit 
specific overt responses or response patterns quite unlike those aroused 
under other antecedent conditions. Frustration might thus serve as an 
important source of new response patterns. Finally, the attributing of 
stimulus properties to frustration might provide an acceptable explana- 
tion of the fact that so-called “emotional” responses often seem irrele- 
vant and inappropriate to the immediate external situation in which 
they occur. If a distinctive response were associated, either innately or 
through learning, with frustration-produced stimuli, it could appear in a 
wide variety of different situations, providing they all result in frustra- 
tion. Responses to frustration originally restricted to a single environ- 
mental context might thus be elicited by frustration-produced cues in 
other contexts, despite any ostensible inappropriateness that might 
characterize such appearances, 

Although certain acts might depend initially upon the stimuli ac- 
companying frustration, the mere occurrence of such responses may 
not always imply the presence of frustration. Like any unconditione 
response, a frustration reaction might become conditioned to other 
(perhaps external) “nonfrustration” stimuli. If so, it could presumably 
be evoked by these neutral stimuli even in the absence of frustration. 
This possibility is consistent with our contention that useful inferences 
as to the presence of frustration must rest upon data other than those 
obtained from observations of so-called “emotional” reactions alone. 

_ It will be apparent from this treatment of frustration as a deter 
minant of behavior that no attempt has been made to specify precisely 
which responses will appear in thwarting situations. The present theory 
does lead to the expectations that the presence of frustration will ofte? 
result in the intensification of responses, that reactions followed by € 
reduction in frustration will be reinforced, and that responses associated 
with frustration in one situation will tend to appear in other thwarting 


situations. But there is nothing in the theory itself to imply that 48° 


gression, for instance, will occur m j wal, OF 
itidtawal mae foe ore frequently than withdrawah © 


quently than, say, primitivization. That ‘this 15 

not necessarily a weakness of the ‘ R manon, wing 
: S th s , follow! 

considerations. ory is eigestea HEU 


1. In the first place, an important role is assigned in our treatment to os 
operation of learning factors. Thus it has been hypothesized that many "mo 
emotional” responses can become conditioned to frustration-generated, aS wel 
as to external, stimuli. And conversely, originally innate reactions to frustration 
are thought to be capable of becoming functionally connected to almost g 
stimulus. Starting from such assumptions, it is impossible to anticipate 
occurrence of specific responses in the absence of either detailed learning y" 
tories for each individual or normative data with respect to cultural deter™ 
nants of responses and reinforcements. The theory could be altered, of course 


his- 


n- 


—_ 
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to include an assumption that aggression, or some other type of behavior, 
is an innately determined consequent of frustration. But since a wide variety 
of different responses have been observed to accompany frustration it seems 
highly unlikely, in the case of human behavior at least, that responses to frus- 
tration are genetically determined to any important degree. 
- 2. In the second place, an implicit assumption (following Hull) of the pres- 
ent theory is that when two or more response tendencies are simultaneously 
incited, the one having the greatest momentary strength will be revealed in 
action, though the vigor, latency, and frequency of the reaction may be modified 
by the competing tendency. Furthermore, different kinds of competing tend- 
encies may also be expected to affect differentially the qualitative character- 
istics of reactions to frustration. If a rat is frustrated while running it may re- 
spond quite differently from one that is frustrated while pressing a lever. In 
human subjects, the blocking of gross muscular activity may lead to quite 
different behavior than does the thwarting of verbal activity. In general, 
then, we would suppose that actions attending frustration will vary with the 
nature of the responses evoked by the task or activity in progress. Only from 
a knowledge of the relative strengths of the response tendencies and their de- 
gree of incompatibility could the occurrence of a specific response be predicted. 
3. As a final point, it may be observed that the assumed effects upon 
performance of changes in motivation are such as to impose definite restrictions 
on our ability to predict frustration reactions. Within the theoretical structure 
adopted, an increase in motivation will (by virtue of its postulated multiplica- 
tive action) increase the absolute difference between two initially unequal exci- 
tatory tendencies, providing neither is already at or near its maximum. An 
increase in motivation due to frustration may lead, therefore, either to better 
performance, if the “correct” tendency is strongest, or to poorer performance, 
if the “incorrect” tendency is dominant. We must know in advance what the 
relative strengths of these tendencies are likely to be if the outcome of frustra- 
tion is to be predicted in any rigorous fashion. And even this is an over-simpli- 
fication, since further complexities may result from the elicitation of potentially 
competitive responses by frustration itself.” 


11 A further possible complication should be noted. Since frustration is assumed to 
be a function of the strengths of two (or more) competing tendencies and since these 


strengths are assumed to be a function of drive strength, then frustration, to the extent 
that it increases drive, might itself increase the strengths of whatever excitatory tenden- 
cies are present, and so lead to ever-increasing frustration. The simplifying assumption 


is made at present that the magnitude of frustration is uniquely determined by the 
prior to the development of frustration. 


excitatory strengths of competing tendencies ist 
And although such frustration does increase the excitatory strength of the original re- 
sponse tendencies, it is posited that frustration is not immediately and continuously 
increase its own occurrence. 

It R ata later time, however, to hypothesize such a “positive TEN 
i.e., that one may become frustrated, in part, at least, because one is fuaa a Gri 
by the authors to develop a formula specifying the limits or rate of growth o. t 4 
self-modifying process have been only partially successful. A more peona E 4 aa 
to express these relations in a relatively precise mathematical form has recently 

does not assume continuous 


È t 
made by F. Marzoċco. Though the present treatment do s ; } 
self-modification of frustration by itself, we do not believe it to be incompatible with 


such a notion. 
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: ʻi ry can 
Summary. The major elements of the foregoing ea oes a 
be summarized most readily, perhaps, by a diagram such 
Fig. 2. 


RVABLE 
ANTECEDENT. INTERVENING OBSERVARI ™ 
MANIPUL ABLE VARIABLES GRARACTERIST 
‘CONDITIO CHARACTERISTICS 


NO. OF REINFORCEMENTS 
AMOUNT OF REWARD sHeg 
DELAY OF REINFORCEMENT 


BLOCKING tah say 
NONREINFORCEMENT In 
WORK a Ery 
o 
, o> 
NO. OF REINFORCEMENTS, å I 
AMOUNT-OF'REWARD Hay 5 >R 
DELAY OF REINFORCEMENT 
sErg F 4 
DEPRIVATION = 
NOXIOUS STIMULATION p sete 
és spEr 
sere Ua 
IONS 
Fic. 2. DIAGRAM SUMMARIZING THE ANTECEDENT MANIPULABLE age 
AND THE HYPOTHETICAL VARIABLES EMPLOYED IN THE FORMULATIO’ 
OF THE PRESENT THEORY oF FRUSTRATION. 
=habit 


The symbols for the hypothetical variables are defined as follows: sHro Wof 


strength of an ongoing response tendency; D=relevant drive; sHrg=habit no ko 
competing (weaker) response tendency; Ir=competitive inhibitory tendena i y 
=initial excitatory strength of ongoing response tendency; sEng=initial exci ra 
strength of competing tendency; F=frustration state; D =irrelevant drive due ol 
tration; D=effective drive strength resulting from combination of D and D; Sr= 
tration-generated stimuli; s,/p =acquired h ; treng 
nate response tendencies associated with frustration; sEro, =final smary, arts y 
i i sErg,=final excitatory strength H ‘nate or 
=strength of excitatory tendency (either int | 


th 


(sEro) and the two types of competitive tendency (sErg and In): on 
intervening variable of frustration (F) is shown to result from the aji 
petition between either sEp, and In or sEro and sEng. The two ma); 
effects of F are indicated as the Production of an irrelevant drive ore 4 
which combines with the relevant drive (D) to produce the en we 

drive (D) and the generation of Specific frustration stimuli (Sr). TP 
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stimuli may have innately associated response tendencies (s,Up) or 
they may acquire new associative connections (spHr) through processes 
of learning. The final consequence of the hypothetical chain of events 
is the appearance of one or more observable responses, the nature of 
which will depend upon the relative strengths of the several possible 
excitatory tendencies. 

The adequacy of this particular theory in accounting for the be- 
havioral phenomena so often attributed to the emotion of frustration 
is an empirical question. It is admittedly incomplete and in some im- 
portant aspects more obscure than any respectable theory ought to be. 
Nevertheless, even in this sketchy form, it appears capable of generat- 
ing a number of deductions that could be put to empirical test. We 
have no doubt that such tests may indicate the necessity for extensive 
modification of this theory. Perhaps the facts will even require its 
abandonment. But, of course, it is precisely this vulnerability to ex- 
perimental attack that constitutes the end to which our suggested 
criteria of an acceptable theory of emotion have been proposed. 
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A CHI-SQUARE TEST FOR “PRONENESS” IN ACCIDENT 
DATA! 


C. J. BURKE 


Indiana University 


Recently Maritz (2) has shown that certain techniques for the inter- 
pretation of accident data can, in some cases, go badly awry. He has 
constructed examples to illustrate that one can obtain a good “Poisson 
fit” with accident proneness present in the underlying population and 
a good “Negative Binomial fit” in the absence of accident proneness. 
He suggests that proneness be measured in terms of the correlation 
between two sets of observations on the same individuals. 

As Maritz indicates, the correlational technique has one serious 
drawback. Since the underlying populations are not normal, the usual 
methods for establishing the significance of a correlation coefficient are 
inapplicable. Thus, from a given set of data, one is able to report the 
observed correlation but cannot say whether it could reasonably have 
Occurred by chance in the absence of underlying accident proneness- 

Maritz’ approach to the problem suggests that the sampling aspects 
can be attacked by means of the chi-square test. In the present pape” 
the adequacy of a modification of the chi-square test of independence 
will be demonstrated. By means of this chi-square test, it can be estab- 
lished whether or not the observed correlation is significant. If it 1s 
significant, the correlation coefficient can be used in a descriptive sense 
as an index of the degree of slope of the regression lines as Maritz 
advocates. . 

In the sequel, two cases will be considered. In the first case, it will 
be assumed that the frequency of accident occurrence in each of the 
two observational periods is governed by the same Poisson distributio”: 
This would presumably be true if the observational periods were guer 
the same jobs and closely contiguous in time so that the factors causing 
accidents were relatively constant. In the second case it is assumed that 
the frequency of occurrence of accidents in each of the two observation 
periods is governed by a Poisson distribution, but that the underlying 
probabilities (and hence the parameters of the two Poisson distributions 


1 The author became interested in this problem while serving as a statistical con 
sultant for a research program on accident proneness at Washington University: He 
Louis, under contract to the Human Resources Research Laboratory, USAF. 
wishes to thank K. S. Teel of the Human Resources Research Laboratory, and W: 
Webb and E. Jones of Washington University for their contributions in a critical dis 
cussion of the issues involved. 
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are different. This would presumably be true if one wished to inquire 
whether accident proneness in one job situation would carry over into 
another, if the plant setup were changed between the two observational 
periods, if the periods were of different lengths or perhaps if the periods 
were widely separated in time. 


CHI-SQUARE TEST—CASE 1 


We set up the bivariate distribution of the observed accident fre- 
quencies in the two observational periods. Maritz’ table V, p. 441, is an 
example of such a table. We let F(x, y) denote the observed frequency 
in the cell which corresponds to x accidents during the first observa- 
accidents during the second. We seek to associate 


tional period and y 
which has the following 


with each cell a theoretical frequency f(x, y; N), 
properties: 
1. The marginal distribution of x is (A2/x!)e7. 
2. The marginal distribution of y is wv/y!em. 
3. x and y are stochastically independent. 


4. Dies) = LLF@») =. [1] 


These properties are satisfied if: 


NX A Ny 
, = = E a A, 2 
fe yN = Te i TA zii € [2] 
Then 
f(x, y; N) E ty 7] [B] 
a = f(x; 93) | — I 
x Key x 


at least one of these deriva- 


uous in A. Since ji l 
ix is unity. Then, if 


These derivatives are contin ee : 
tives is different from zero, the rank o their matr 
we require that none of the theoretical frequencies be too small (always 


a necessary requirement in a chi-square test), we see that is a 
conditions of a theorem given by Cramér (1, p. 426) are satishe a c- 
cording to this theorem, we may estimate \ by means of the equation: 


[F (x, y) — A nN SHIN _ 6, [4] 
x z f(% 9») On 3 
In the present instance [4] becomes 
pate [5] 
2 


where # and 3 are the observed mean number of accidents in each of the 
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ing to [5], 
samples. When à has been calculated from the ae si let Fi 
f(x n A) can be calculated for all values of x and y whic 
ing io [2]. When this has been done, a value of 


[F(x, y) — f(x, y; NE 
Fe yN) 


;. The quantity 
can be computed for each cell and summed over the cells. The q 
obtained in this way 


3 x F(x, y) = A(x, y; NF [6] 
a all cella T(x, ¥3 %) 


i chi- 
has, according to the theorem cited from Cramér, an ge E 
square distribution with (r—2)df, where 7 is the number a ‘endence 
over which the sum extends, whenever the hypothesis of in = larger. 
is true, (The approximation, as usual, improves as V neon a 
If the hypothesis is false, the values obtained would be aye e the hy- 
larger than indicated by the chi-square distribution. Hence, 


‘cated by 
x indicated 
pothesis is single-ended and accident-proneness would be indi 
large values of the statistic. 


Computationally, one would ta 
Poisson distribution 


per individual within each sam 


x 


+ a iduals 
two associated marginal probabilities by the total number of indivi 
as in equation BLT j uencies 
quencies occur are grouped so that fairly sizable theoretical freq 
result. An identica 
quencies. From these ( 
according to [6]. Th 
of categories. 


CHI-SQUARE TEST—CASE 2 


g at. hose in 
We are given a set of observed frequencies F(x, y) similar to t 


i ; A H 
Case 1 and seek an associated set of theoretical frequencies f(x, Yi 
such that: 


1. The marginal distribution of y is (A#/x!)e—, 
2. The marginal distribution of y is (uv/y!)e*, 
3. x and y are stochastically independent. 


[7] 
4.2 Df sw) = OD Fe, a N. 
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The conditions are satisfied if we take: 


WV)? v 
(x, yi d, u) =—— a E e, [8] 
x! y! 
Then 
Of(a, y; A, p) x ~ 
Pe J, y d, u) [= — 1] [9] 
and 


afl, y; A. 
HON He, ynd |>- 81]. 

On E 
These derivatives are continuous in à and p (as is also the second order 
mixed derivative) and the rank of their matrix is two. If, as before, we 
do not permit excessively small frequencies to occur, the four conditions . 
of Cramér’s theorem are satisfied. To estimate \ and u, we have 


[F(x, y) = f(x, Ji By »)] f(x, DA, u) 
=0 10 
2 2 S(%, yM p) an T 


and 


$s [Ele y) — fi sw] AEM _ 
= v I(x, 95; #) ðu 
After some computation, equations [10] lead to: 
X= &, B= %. 
d from the data by means of [11], a 


ach cell through equation 
tic is computed as before: 


[11] 


When à and p have been evaluate 
value of f(x, y; A, #) can be associated with e 
[8]. When this has been done the basic statis 


[F(x, y) — f(z, y; r, p) J [12] 
all cells f(x, 95 p) 


If x and y are independent, this quantity has approx 
square distribution with (7 —3)df for large N. Again the h3 
independence is to be rejected for large values of the statistic. 

The computations would be as in the case above except that the two 
marginal distributions may differ. One would be characterized by a 
parameter (A) taken equal to the mean number of accidents per i 
dividual in the first sample and the other by a parameter (u) obtaine 
in the same way from the second sample. The number of df would be 


three less than the number of categories. 


2 = 


X= 


imately the chi- 
he hypothesis of 
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SOME GENERAL CONSIDERATIONS 


It is advisable not to group the data before calculating it 
Thus, the estimates of \ in equation [5] and of \ and yp in er ee 
are based on ungrouped data. The data would be grouped to a 
small theoretical frequencies only after the theoretical frequencies 
been calculated. In the grouping, one should lump frequencies paper “ 
main diagonal of the two-dimensional distribution together as bee 
frequencies well off the main diagonal. If frequencies near wat he 
diagonal are lumped with frequencies well off the main diagonal, 
effect one seeks to detect is masked by the grouping procedure. dena 

One might inquire why the ordinary chi-square test of indepen oa 
is not used since the underlying distributions within each phenn 
period probably deviate from the Poisson. In this connection, the 
lowing points should be noted: 


à m" P ay well 
1. If there is no accident proneness the underlying distributions a pro: 
be Poisson distributions. Hence, we have followed the usual statis 


: wae y is to be 
cedure of basing our test on the conditions assumed by the hypothesi 
tested. 


2. Even in the presence of acı 
tional period may b 


AN EXAMPLE 


a 

We shall illustrate the computational techniques by means ioe 

gathered by Adelstein and presented by Maritz in his table III (2, 

438). For convenience, these data are given in Table I of this paper 

We take x as the number of accidents during years 1-5 and y as 
number during years 6-11 and use Case 1. From these data, 


%=1.123 and 9=1.123. 


? Strictly speaking, however, this test is 
since its applicability is vitiated by variable y 
some justification for always using the tests 


out S 
dition 
also inapplicable under these con 


i rh 
nderlying probabilities. There is pe 


E 
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TABLE I 
BIVARIATE ACCIDENT DISTRIBUTION BASED UPON ADELSTEIN'S STUDY 


Period 1 Period 2 (Years 6-1 
1 
(Years 1-5) i ) 3 
y 0 1 2 P 7 z 5 P Total 
x 
0 21 14 8 1 44 
i 17 12 | 8 3 1 42 
2 | 9 2 2 2 21 
3 1 1 | 3 9 
4 1 3 4 
5 2 2 
6 
7 
Total 46 39 21 11 4 il 122 


We take the value of à equal to the average of these means. Hence 


A=1.123 


The Poisson distribution for this value of the parameter is given in Table 
oint distribution is obtained 


II Tf two variables are independent, their j 

by multiplying the marginal probabilities. The joint distribution of x 

and y obtained in this way is given in Table III. Since N=122, the 
TABLE II 


TABLE OF PorssoN DISTRIBUTION 


4 5 & larger 


P 3325 .366 .205 -077 .022 .005 


are obtained from the probabilities in Table III 
These theoretical frequencies are given in 
y (x=1,y=1) has been slightly adjusted 
] frequencies equal to 122, Since some 
Il, they have been combined 
e table. The lines 
g of the observed 


the six original 


theoretical frequencies 
by multiplying by 122. 
Table IV. The largest frequenc 
to make the sum of the theoretica 
of the theoretical frequencies are very sma 
into larger categories as shown by the lines drawn in th 
drawn in Table I represent the corresponding groupin 
frequencies. The value of chi-square is computed from 
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TABLE III 
BIVARIATE Potsson DISTRIBUTION 


od 0 1 2 3 4 5 & larger 

x 

0 .106 119 .066 2025 .007 poe 

1 119 .134 .075 .028 .008 i 
2% .066 .075 .042 .016 .005 0 

3 .025 .028 .016 .006 .002 = 

4 007 .008 -005 002 = -a 
Sandlarger .002 002 -001 — == pa 


categories with fairly large theoretical frequencies and the three ba 
gories resulting from the grouping. The data for the x? computation < 


is roughly 0.4. This is not far from the P-value of 0.49 reported a 
aritz for a different x?-test based on the same data. We should co 


if the sample size h- 
al matter and cannot be established wi to 
om the given data, there is no reason 


reject the hypothesis that the occurrence of these accidents is a purely 
chance affair. 
TABLE IV 


BIVARIATE DISTRIBUTION OF THEORETICAL ACCIDENT FREQUENCIES 


y 

0 1 2 2 4 5 & larger Sum 
x 
0 12.9 14.5 8.0 3.0 : 0.2 Fh 
1 s | 1637 f o3 3.4 A 0.2 45.0 
2 8.0 | 9.2 5.1 2.0 0.6 0.1 25.0 
3 a ee ae ae) bs = 9.3 
4 of 18° ea = = 2.7 
5&larger 0.2 0.2 0.1 = , 0.5 


Sum 39.5 45.0 25.0 


AT 
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TABLE V 
COMPUTATION OF CHI-SQUARE 


—f,)2 

fo f: (fo—fi) (fo—fi)? pugs p 
fe 

21 12.9 8.1 65.61 
; 3 5. 
14 14.5 0S 0.25 0 i 
17 14.5 2.5 6.25 0.4 
12 16.7 4.7 20.09 1.2 
8. 8.0 0.0 0.00 0.0 
6 8.0 —2.0 4.00 0.5 
22 24.2 212 4.84 0.2 
11 11.6 —0.6 0.36 0.0 
11 11.6 —0.6 0.36 0.0 
122 122.0 0.0 74 
df=9-2=7 
SUMMARY 


of “accident proneness’’ have 
hich reflect the correlation of 
nvolving the same in- 
f accidents is assumed 
differentiated on the 
1 Poisson distribution 


Two statistical tests for the detection 
been derived. They are chi-square tests W. 
accident occurrences in separate time samples i 
dividuals. In both tests a Poisson distribution o 
within each observational period. The tests are 
basis of whether or not the form of the margina 
changes from one period to the other. 

It is suggested that these tests be use 
lation coefficient advocated by Maritz in the 
By means of the chi-square tests the significance 0 
can be established. The correlation coefficient ca’ 
index of their size. 

When significant correlations are 0 
exercised in locating the reasons for the 
If other factors which may cause accidents ar 


period to the next, the observed correlations 
factors. As an example we may consider an accident survey covering a 


large number of workers all operating machines of a given type. Slight 
differences in the characteristics of individual machines, or differences 
in their location, may tend to make some of them more dangerous to 


d in conjunction with the corre- 
analysis of accident data. 
f observed correlations 
n then be used as an 


bserved, some caution should be 
correlation within the individual. 
e not changed from one test 

may be due to these other 
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operate than others. If the operators are not reassigned to celia 
machines during the experiment, observed correlations may be attri A 
utable to the influence of the machines. The significance of the kin i 
of correlation used by Maritz can lead to the conclusion that individua 
operators are accident-prone only if the experimental design includes 
random assignment and reassignment of operators. 
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THREE RATIONAL METHODS FOR THE REDUCTION 
OF SKEWNESS : 


RAYMOND H. BURROS! 
University of Illinois 


y obtain skewed unimodal distributions of 
he behavior of organisms in controlled ex- 
ng norms for tests. It is often desirable to 
r to get a less skewed, more nearly normal 
d transformations are the logarithmic, 


Psychologists frequent! 
scores when quantifying t 
periments and when gatheri 
transform such scores in orde: 
distribution. Three commonly use 
the square root, and the reciprocal. 

It sometimes happens, however, 
obtained by adding algebraically a constant (positive or negative) to 
the raw scores before the transformation is applied. Although the best 
value of this constant can be determined by trial and error, this purely 
empirical method is tedious and time-consuming. The purpose of this 
paper, therefore, is to present a rational method for calculating the 
value of such a constant for each of the three previously mentioned 


transformations (logarithmic, square root, and reciprocal). 


I. A Logarithmic-Linear Transformation? 

Let us suppose that there is a variable x whose population distribu- 
tion is unimodal and skewed. Let us also assume that there 1s a variable 
u which is related to x by means of a logarithmic-linear function: 

u = log (x + 4), [1] 
ve, Finally let us postulate that 


that more adequate results are 


where a may be positive, zero, OF negati p het 
the population distribution of 4 is unimodal and symmetrical. is im- 
plies that 

[2] 


Q2(u) — Qu) = Qs(u) — Q2()s 
where the letter Q, with a subscript (1, 2, oF 3) means a particular 
quartile? (of u, in this equation). 
gratitude to his wife, Helen K. Burros, for preparing 


t the University of Arkansas. 


1 The writer expresses his deepest 
e base 10 is most convenient 


the typescript of this paper, which was written a 
2 Although logarithms may be taken to any base, th 
for computation. 
3 Of course, compara 


ple equations may be written using (in addition to the median) 
any two quartiles of orders P and 1-P, respectively. For example, the first ae. 
ninth percentiles, or the tenth and ninetieth percentiles, could be selected. The three 


quartiles are chosen purely for the sake of tradition. Perhaps 2 more rational basis can 
The reader is jnvited to consider this problem 


be found for a better choice. 
505 
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Since equation [1] is a monotonic increasing function, any ier 
of x is related to the same quartile of u according to equation [1], an 
we may write 


Qi(u) = log [O(z) + a], (7 = 1, 2, 3). [3] 


Substituting equation [3] into equation [2] and writing Qı for Q1(x), 
etc., we obtain 


log (Q2 + a) — log (Q1 + a) = log (Qs + a) — log (Qz + a). 


a(S- (E 


Taking antilogarithms, 


Qta Qte 
Ata Qta 


By cross multiplication, 


(Q: + a)? = (Qi + a)(Qs + 0). 
Qs? + 2402 + a? = 0103 + a(Q. + Qi) + a. 
Solving for a, 
(Qi — 202 + Q:)a = Q? — 40, 
OA Os (4) 
Qı — 2Q2 + Qs i 


So far, the reasoning has been done in terms of postulates describing 
the shapes of the distributions of the infinite population of « and oft, 
respectively, and the relation between u and x, Suppose now that We 


le of ¥ 
We may assume that the samp Tf we 


a= 


necessary (but not sufficient) condition for symmetry of the populatio® 
distribution of u. The only way to know whether this method works 1$ e 
try it. If previous research Suggests that a simple logarithmic trans 


tried out. 


> 


Te 


——— 


5 


‘By rearrangement to sep 


THREE RATIONAL METHODS FOR REDUCTION OF SKEWNESS 507 
II. A Square-Root-Linear Transformation 


Suppose again that there is a variable x whose population distribu- 
tion is unimodal and skewed. Let us also assume now that there is a 
variable v which is related to x by means of a square-root-linear trans- 


formation 
v= Vat, [5] 
where b may be positive, zero, or negative. Finally, we shall now postu- 
late that the population distribution of v is unimodal and symmetrical. 
This implies that 
Q2(v) — Q0) = Qs) — Q2().- [6] 


ation [5] is a monotonic increasing function, any quartile of x 


Since equ 1 : 
le of v according to equation [5], 


is related to the corresponding quarti 
and we may write: 
Qo) = VO +, G=1,2,3). [7] 
Substituting equation [7] into equation [6], and writing Qı for Qı(x), etc., 
we find that 
VQ+Fb-Va+tb= VO +b — VO: +b, 
2VQ2 +b = VO Fb + VO: +b. 


Squaring both sides, 
4(Qa + b) = (Qi + b) + 2/0: F o0: F 4) + (Qs + b). 


arate the term with the square root, and by 


multiplication of terms under the square root sign, 


pe ee 
26 — (Qi = 40s ar Qs) = 20:03 + b(Q1 ar Qs) + 6. 


Squaring both sides, 


4b? — 4b(Q1 — 40: + Qs) + (Qs — 402 + Qs)? 
(Qh 3, 1 M 4b + Qs) + 4b2, 


By rearrangement, 
8(Q1 — 20: + 0s)b = (a — 402 + Qs 
(Qı — 402 + Qs)? — 40105 , [8] 
b= "501 2O 


. 


i 40:03, 
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i ition for the 

Since equation [6] isa necessary (but not cient jai po moreira 

symmetry of the population distribution of v, the met pti ne ith 

root-linear transformation can not be guaranteed in a = z eN 
the previous method, the only way to know whether it work 


Ill. A Reciprocal-Linear Transformation 


7 : variable 
As we have done twice before, let us suppose that a a ps a 
x whose population distribution is unimodal and skewed. 


a . . ae means 
postulate that there exists a variable w which is related to x by 
of a reciprocal-linear function :4 


1 
oF ¢ 


: e e that 
where c may be positive, zero, or negative. Finally, we ee This 
the population distribution of w is unimodal and symmetrical. 
implies that 


[9] 


w = 


, 


[10] 
Q(w) — Qi(w) = Qs(w) — Qn(w). 


j m at 

Since equation [9] is a monotonic decreasing function, it follows th 

1 . (11] 

(o) =) ——— >, (j = 1, 2, 3). 

a Qs s(x) + c 
This means that the first quartile of w corr 
of x and that they are related in the same 
responding values of w and x are rel rtile 0 
Similarly, the second quartile of w corresponds to the second q $ 
x; and the third quartile of w corresponds to the first quartile © 


. llows 
Substituting equation [11] into equation [10], therefore, it fo 
that 


. ile 
esponds to the third — 
way by which any is (9). 
ated, i.e., according to equatio 


1 1 1 1 
Q+te Qte Ate te 
where we refer to the quartiles of x. 
2 1 1 


ae 
Q@te Ate Qs +c 
Combining terms on the right side, 


roa 
l points in the computations, the A EWE e 
table power of 10. If such a cms ebraic 
would be cancelled out during the m from 
© influence on the value of c compute 

> 


4 To avoid the inconvenience of decima 
in equation 9 may be multiplied by a sui 
explicitly introduced into equation 9, it 
development and would therefore have n 
equation 12. 


> re a 


7- 
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2 (Qi + Qs) + 2c 
Qato (A+ )(Q+ ¢) 


By cross multiplication, 


20:0 + 2(Q1 + Qs)e + 2c? = Ox(Qi + Os) + 260: + (Or + Qs) + 26. 


By rearrangement, 
(Qı — 2Q2 + Qs)e = Q2(Q1 + Qs) — 2010s, 
_ Q2(Qs + Qs) — 2010s 112) 
Qı — 2Q2 + Qs 

s transformation is comparable to that of its two 
predecessors in this paper. Since equation [10] is a necessary (but not 
sufficient) condition for the symmetry of the population distribution of 
w, the method of the reciprocal-linear transformation can not be guaran- 
teed in advance. Again, the only way to be sure is to try it. 


The Problem of Two or More Samples 


The deductions of this paper have been performed in terms of in- 
finite populations. The formulas obtained are therefore applicable only 


to large samples whose distributions give close approximations to the 
distributions of the populations from which they are drawn. It is evi- 
dent therefore that these formulas may not be of much help to the 
researcher who uses small samples for each subgroup in a factorial 
design in preparation for an analysis of variance. 

Sometimes, however, a research involving two or more large samples 
is performed. It may happen under these conditions that all the ob- 
tained distributions are both unimodal and skewed. If the distributions 
of these large samples are to be rendered symmetrical without destroy- 
ing the essential relationships between the samples (for example, if the 
rank order of the sample medians is to be preserved) then one transfor- 
mation must be applied to all the measured scores in all the samples 
drawn. If we assume that one of the three curvilinear-linear transforma- 
tions presented here will work, then the problem arises of estimating 
the parameter to be added to each raw score before the chosen curvi- 
linear transformation (logarithmic, square-root, or reciprocal) is applied. 

One possibility is to pool all scores into a combined sample and then 
estimate the parameter from the quartiles of this combined sample. 
Since the distribution of the combined sample may easily have a differ- 
ent shape from that of any of the separate samples, the value of the 
parameter estimated from the combined sample may not work well with 


each sample separately. 


c 


The logic of thi 
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sg sge . he 

It appears, therefore, that the only possibility is etna ana 

imated value of the parameter for a given transformati a ieee 
ney arately. If these values agree fairly well, then perhap A 
ei median may be used to transform all scores in “a iene 
AA of the study. If all the samples are not made enna tee x 
metrical by the transformation used, another of the three 

is paper may be tried. : A 
ae he oot lies of a parameter from several samples a us 
siderably, then it is doubtful that the chosen E eed shige 
rect one. Since we know nothing about the sampling distri n on oi 
the estimates of the parameters a, b, and c, we can not i cn 
apart two or more estimates of the same parameter piper A 
they may be considered significantly different. Further ma 
research is needed on this point. 


. , eters 
The Denominators in the Eguations for Estimation of the Param 


: inators 
By now, the careful reader may have noticed that the ae ond & 
in the formulas for estimation of the three parameters, 4, 9, 


E to the 
given respectively in equations [4], [8], and [12], are proportional 
same value: 


l [13] 
D=Q- 202 + Qs, 
where the 
skewed, 


This fact presents 
answer. Just what are 
curvilinear-linear funct 
must have in order to g 

-tors are there? Under 
nominator the same in 
consider these questio. 


P g +t ation is 
Q’s are quartiles of the variable (x) whose distributi 


nt 
questions which the writer can not at arn A 
the necessary and sufficient conditions yon 
ion, comparable to the three presente ae 
ive this result? What other possible nee de 
what conditions will they exist? Why is t 


is invite 
stead of the numerator? The reader is inv 
ns. 


SUMMARY 


ure- 
1. Let us assume th 


are . eas 
at a large, skewed unimodal distribution of m 


5 One possible lead may be su 


ty a crude 
gested. The denominator D is evidently 
measure of skewness. 


— O 
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2. If the raw scores (x) are transformed by the equation 


u = log (x + a), [1] 

then the parameter (a) may be estimated by the equation : 
Q? — QQ: 

a= [4] 


6; = 20,5205, 


where the Q's are quartiles of x. 
3. If the raw scores (x) are transformed by the equation 


z= yatt, [5] 
then the parameter (b) may be estimated by the equation 
(Qi — 4Q2 + Qs)? — 40:03 | [s] 


b= 
8(Qi — 2Q2 + Qs) 


4, If the raw scores (x) are transformed by the equation 


1 
w= , [9] 
ate 
then the parameter (c) may be estimated by the equation 
oak Q2(Qr + Qs) — 20:03 | [12] 
Qı — 2Q2 + Qs 


5. Since the derivations of the formulas for estimation of the parameters 
are all based on necessary (but not sufficient) conditions for symmetry of the 
distributions of the transformed variables, the success of any of the three meth- 


ods for reducing skewness can not be guaranteed in advance. 
f applying any of the three methods when there are two 


6. The problem o! 
or more large samples is discussed. i s 
7, Several unsolved problems of a mathematical nature are mentioned. 
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STUDIES IN SOCIAL PSYCHOLOGY IN WORLD WAR II 
A SPECIAL REVIEW 


DANIEL KATZ 
University of Michigan 


It is difficult for the most enthusiastic supporter of quantitative 
methods in the social studies to overvalue the contributions of these 
four volumes to social science in general and to social psychology 17 
particular. The contributions are both profound and numerous. They 
are essentially of four kinds: (1) the raising of standards for basic and 
applied research both through the excellence of the research carried 
on and the full reporting of what was done; (2) substantive coni m 
tions to factual knowledge and theory; (3) methodological and technica 
improvements including both the development of new tools and the 
ingenious application of old methods to new problems; and (4) advances 


in a knowledge of the strategy and tactics for conducting social re- 
search. 


» and the point system for redeployment an atti- 


ts on 

| ¢ atti- 
„Programs designed to improve knowledge about anif: this 
dix 0” 


R ao S. A, Sucuman, E. A; DEVinney, L. C., STAR, S. A. a 
oe 2 R. The American Soldier: Adjustment during Army life. Princeton: Prince 
. Press, 1949, Pp. xii+-599, $7.50, 
STOUFFER, S. A, Lumspaing, A, A., Lumsparne, M. H., Writtams, R. M- m 
Suits, M. B., Janis, I. L, Star, S. A, Corrrent, L. S., Jr. The Ameri : 


Combat and its aftermath. Princeton: Pri ; 7.50. 
I and II together $13.50.) rinceton Univ. Press, 1949. Pp. 675. $7. 


Hovrann, C. L., LUMSDAINE, A. A 


Pp. x+756. $10.00, 
512 


STUDIES IN SOCIAL PSYCHOLOGY IN WORLD WAR II 513 


measurement problems. Volume IV, Measur iction, i 
; 7 ement and Prediction, is devoted t 
scaling methods and problems of prediction. : ° 


_ The effect of these volumes should be to strengthen the social 
anise i one a an ae points—their general laxness with re- 
nti snes a ards. The work of the Research Branch forms a 
r : uch of applied social research in its wholehearted 
interest in methodological improvement and in the use of adequate 
scientific communication to achieve this purpose. Weare told from time 

_ to time of the mines of valuable data in the files of the pollster or market 
researcher. Seldom, however, does this material see the light of day and, 
when it does, it is often woefully disappointing in methodological sophis- 
tication, in technical reporting and in substantive contribution. Even 
programmatic research of other social psychologists for government 
agencies has not had much impact upon social science because it has 
been very poorly reported to the scientific public. The Stouffer group 
and the Social Science Research Council in making available the les- 
sons, the findings and methods of this large-scale research undertaking 
have presented a convincing demonstration that it can be done. It is 
now incumbent upon scientific workers in social research, even of an 
applied type, to give back to the field as much as possible of their re- 
sults and methods. The Social Science Research Council has set a 
pattern for the foundations not only in stimulating new research but 
also encouraging the publication and further development of studies 
already completed. The value of the Research Branch volumes, more- 
over, would have been increased if they could have had for comparative 
purposes similar volumes summarizing the research conducted for 
civilian agencies. 

The quality of the scientific reporting is, moreover, high. The con- 
ditions under which the data were gathered, the development of the 
data-collection tools, the statistical devices employed in the analysis 
of the data, the variance and limitations of the findings, and the con- 


measuring instruments are described in detail. The 


struction of new 
h, not excepting 


usual applied survey and even much academic researc! 
the work of the Warner school, suffers by comparison. 
Finally, on the side of presentation, a considerable effort has been 
effectively expended in maximizing communication through the use of 
well-constructed tables, ingenious graphical presentations, and un- 
usually well-written text. It is almost as if the authors believed they 
had someting to communicate and really wanted to communicate it. 
The reporting reflects the care and sophistication present in the 
conduct of the research. In spite of the many practical obstacles to 
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: z 7 natic 
ood research in the military organization during the war, it aai 
n was made to build in checks and controls ne Enea 
The logic of the experiment was kept in mind em iene a es ia 
be employed. When comparisons were made, samples w aera 
relevant-characteristics. The studies are more than co a cette 
report of the findings but seek to get at cima od ne teil: 
analysis. In fact, the chapter of Lazarsfeld and Kendall in se “che ete 
in Social Research (an outgrowth of these four volumes) vey G8 
available treatise on techniques and devices for analyzing in eaten 
ings. The net effect of the interest in methodology hat aes: 
scientific reporting should be to raise the level of scientific pene a 
and aspirations of social scientists both in applied and basic 


LOGY 
CONTRIBUTIONS To FACT AND THEORY IN SOCIAL Psycuo 


greater generality of known 
from new and different settings. 


on of conflicting group membership. rk on 
Here, too, would be placed a finding related to the Gestalt wor, 


ding 


4 , ecific 
presented, are clearly demonstrated, Information increased SP pout 


for- 


: increase 
e front. These campaigns ino ading 
specific knowledge but generally had little effect on basic under 
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of fundamental issues or on behavior other than that specifically sug- 


gested by the campaign. 

i In the third place, there are new findings which have a great deal 
re ae Pees ze lp ola of older theories or the selection of 
ae a oa Ma a conflict in theory. These studies, 

> , idence we have on changing the atti- 
tudes of whites toward Negroes through environmental manipulation. 
Theories of prejudice have tended to emphasize the pictures in men’s 
heads which bear no relation to objective experience. The older point 
of view emphasized stereotypes; the newer approach stresses percep- 
tions arising from depth factors in the personality. The Research 
Branch studies show, however, the direct relevance of objectively 
based experience in the modification of attitudes. The greater the de- 
gree of actual contact with Negroes under conditions of combat, the 
greater the favorable attitude shown by white soldiers toward them. 
In other words, any theory of the development and modification of 
prejudiced attitudes must pay more attention to the world of objective 
realities in which experiences are formed. If the white child grows up 
in an environment in which Negroes are assigned inferior roles, menial 
tasks, slum housing, etc., his prejudice may be related to these ex- 
periences. To change his attitude it may be just as necessary to change 
existing social realities as it is to psychoanalyze him. 
Suggestive findings for the development of theory of attitude forma- 
tion and change come too from the experiments on the effects of mass 


communication. The presentation of both sides of an argument was 
found to produce more change than the presentation of one side for the 
men whose initial position was opposed to the one-sided presentation. 
It was easier to persuade men to change their minds, if their own point 
of view was espoused, as well as the opposing point of view. Those who 
believe in the importance of cognitive structure can interpret this find- 
ing as evidence for the principle of imbedding in an accepted context 
new alien materials to produce restructuring. In fact, the whole series 
of experiments on mass communication argue for a program of research 

dequate account of such 


on attitude change which will take more a of st 
characteristics of attitude as cognitive structure, crystallization, 


motivational function, and telic dimension. : 
Other examples of findings of far-reaching significance for social- 
psychological theory are the results on the relationship between atti- 
tudes and overt behavior. Modern psychological theory makes atti- 
tudes the intervening variables on the basis of which specific actions 
can be predicted. Objections have been raised to this theory, on the 
ground that verbalizations of attitudes represent rationalizations 
will do. The problem 


which bear little relation to what the individual i 
he methodological difficulty of equating an 


is further complicated by tl à c € 1 
attitude expressed in a questionnaire or an interview with an attitude 
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š rst tic 
ssed in a natural social situation. There has been little 3 Aa oÍ 
me on the basic issue of the relationship between the verba = ee 
the attitude and the behavior relevant to it. The ear oe to tie 
studied soldiers’ attitudes toward combat, however, in ince coii 
non-battle casualties of companies in combat. The — ba 
highest on questions about willingness for combat, con fi cn P 
stamina, and confidence in combat skill had the lowes soup basis 
casualty rates. Even though the correlations were on a ni beiicisige 
and ranged in average from —.27 to —.48, the findings ead ibe 
when one considers the crudeness of the criterion Se cdl 
many reasons why men might not report accurately on the ace by 
questions. The theoretical assumption that attitudes, as ak ae to: be- 
verbal responses to a questionnaire, are general predisposi oT the 
have in a given manner receives unexpected confirmation 
studies of the American soldier. ial-psycho- 
To indicate the relevance of the research results for spe pave 
logical theory is not to assert that the objectives of the stu 


i 3 authors, 
always formulated in the soundest theoretical fashion. The a 
for example, distin 


sonal adjustment 
Morale is conceiy 
but the authors forget that such 
of individuals and h 


the group goal, his acceptance of 


treated only as a dependent variab 


. ria 
: le and not as an intervening va 
on the basis of which to 


Predict behavior. 


experiments on mass c 
procedures. 


: s num” 
Research design. Inan experimental evaluation of army eae con- 
ber of experimental designs were employed. In addition to t 


` 
ra 


> 
£ 


STUDIES IN SOCIAL PSYCHOLOGY IN WORLD WAR II 517 


ventional before-after design which may affect the group through 
alerting them to the purpose of the experiment and predisposing them 
to a consistency of response, an after-design was employed. Half of the 
group was exposed to the film and then measures were taken of the 
whole group. Though weaker in some respects than the before-after 
pattern, this procedure has the advantage of not affecting the experi- 
mental group through the initial measurement. In addition to the 
practical economy of the one measurement a very limited methodologi- 
cal comparison of the two designs gave some indication of a greater 
effect in the after-design because of less consistency of response. 
Scaling. The major methodological contributions are in the field 
of scaling. The pioneer work of L. L. Thurstone in developing the logic, 


the mathematics and the techniques for the measurement of qualita- 
was perhaps premature in relation to 


tive data some twenty years ago 
the development of the field. Since the work of Thurstone, social 
psychologists and social scientists have tended to deny, ignore or post- 
pone a systematic consideration of these problems. The Research 
Branch, however, has boldly given this area of measurement the central 
nted in some detail—the 


attention it deserves. Two models are prese : 
scalogram analysis of Guttman and the latent structure analysis of 


Lazarsfeld. In his introductory chapter to the volume Stouffer takes 
the statesmanlike position that the intent is to accelerate the develop- 
ment of this methodological area and that revisions of the models 
presented—or, indeed, completely new models—are needed. j 
In addition to the advantage of the scalogram technique for obtain- 
ing a unidimensional scale of the sign character of an attitude, Guttman 
and Suchman present a device for the dimension of intensity and use it 
to give a zero point for the content scale, thus making possible the 
comparison of groups on different questions. The zero point is reached 
as one moves down the content scale with decrease in intensity until 
the point where intensity begins to increase again. Guttman hopes, 


iti i i i through scalogram 
an nal dimensions of attitudes log 
anaa ES es f Guttman has been criticized 


roced A alogram analysis 0 ; 
f Oe cael Reproducibility of an order to give a scale 


for its limited practical uses. 1A ; 
ora A not easy to obtain save for fairly repetitious questions. 
m of the Guttman method is its empirical 


A more fundamental criticis ) } 
and mathematical character. Though useful as a technique one hesitates 


to endow it with as much theoretical importance as does its author. It 
does not represent a social-science or psychological model, in that com 
is no theoretical scheme for the interrelationship of yanabilen. he 
dimensions of attitude are to be derived operationally 4 pi re wey 
to psychological theory. hus the attitudinal ee ea ic 

Guttman seeks unidimensionality 1s defined merely as ae ne e mer 
of behavior, What the “more oF less” signifies on “ ut i is e 
in terms of psychological processes 1S conspicuously by-passed. us 
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when the intensity function is suggested as a second dimension 
attitudes we do not know to what extent this is a repetition of the firs 
dimension. More empirical tests are needed to validate the independ- 
ence of the content and intensity components. a P 

The summary dismissal of Thurstone’s contributions in Guttman’s 
presentation seems unwarranted. Thurstone did more than develop 
scales on the basis of the evaluation of judges. He also addressed him- 
self to the problem of the ordering of people on the basis of their be 
reactions, as in his rank-order and paired-comparison procedures an 
especially in his method of similar attributes. 

The Lazarsfeld latent structure analysis is another procedure for 
discovering the components of attitudes through mathematical means. 
Lazarsfeld does not dismiss the illogical opinions of people on a prob- 
lem as error from the point of view of scaling but assumes a more gone 
plex pattern of underlying attributes than the unidimensional scale. 
To uncover these latent attributes he employs the logic of factor analysis 
but not its correlational techniques. In its present stage of develop- 
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With the objectives of these critics, the development of general 
laws and principles, there can be no quarrel. The real problem consists 
of the strategy and tactics to achieve this goal. Social science needs 
the support and approval of its experimental subjects in a fashion not 
true of the natural sciences. Even if we had huge funds to conduct field 
experiments in the interests of pure theory in social psychology, we 
would run up against the limitations of the cooperation of our subjects. 
We cannot produce experimental changes in a community or in an in- 
dustrial company or in an army without gearing into on-going programs 
of changes already acceptable to many. The more we can demonstrate 
the value of our methods to the nonacademic world in relation to their 
problems, the more freedom we can win for our own theoretical work. 
The Research Branch demonstrated the value of social science methods 
in convincing fashion in their solution of redeployment and discharge 
through a point system based upon empirical research. Demonstrations 
of this sort are needed to give status, support, and autonomy to the 
social scientist. 

Another reason for emphasizing the importance of direct contact 
al problems is that such problems are closer to our subject 
al problems of engineering to the physicist. 
most fruitful sources of hypotheses still 
hich had its origin in the study of im- 
Then, too, we are likely to 
f social and psychological 
de our control than in any 


with practic: 
matter than are the practic: 
In the field of personality the 
derive from Freudian theory w 
portant problems of human adjustment. 
find that more significant manipulation o 
variables occurs in the practical events outsi 


manipulations we ourselves can or want to devise. 
The strategy of social research should, therefore, not be a complete 


concentration upon pure science and a postponement of all effort until 
we have a full-spun theoretical framework and a completely free hand 
in some ideal community created for experimental purposes. Nor need 
we declare a moratorium on laboratory experimentation. The inter- 
action of basic and applied research should prove more productive than 
the concentration upon the one or the other with resulting isolation of 
theory from practice. And, as the Research Branch has shown, we can 
make progress in the immediate future by utilizing the resources so 
readily available for applied social research in as broad a scientific 


framework as the development of the field permits. 
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A i j j : d theoretical papers. 
WIN, K. Field theory in social science: Selecte Rar 

Me eed by D. Cartwright.) New York: Harper, 1951. Pp.xv+ 
$5.00. 


. A vin 
This volume, together with the previously published apeo 
Social Conflicts, is intended to bring together for eee United 
a number of Kurt Lewin’s papers published while he lived in AE 
States. Devoted to his major theoretical papers of the period, i ne his 
technical than the previous collection. Cartwright ms ta Sherni 
editorial responsibilities seriously, arriving at a surprisingly Taie Bie 
presentation that provides the best available statement of — it [was] 
systematic position. As Cartwright writes, “for the most Pe iifteatiatl 
possible to leave the single papers without editorial OS here ae 
- [although] certain duplication had to be omitted here an Ethe chap? 
‘certain transitional paragraphs... supplied... .” Three o ded a 
ters involved more substantial rearrangement. Cartwright has a 
helpful interpretative foreword. sccm nt 
The Arst three chapters set the stage by considering inpor, 
issues in the philosophy of science from the perspective of field cave 
The six chapters that follow apply this perspective in selected reny sy- 
areas: learning, development and regression, social psychology: Pis 
chological ecology,” and group dynamics. The chapter on Beha the 
and Development as a Function of the Total Situation’ Ion ian 
Manual of Child Psychology provides a final distillation of the Lew} 
findings, : h too 
Only four years after Lewin’s untimely death, it is still muc ne 
Soon to take the measur 
psychology and the social 
Coherent focus, 


as 
: : e way 
correct or incorrect in the sam! ed 


A iB 
a theory in the usual Sense of the term. Field theory is probably best charac iing 
as a method: namely, a method of analyzing causal relations and of b! 
scientific constructs (p. 45, italics Lewin’s), 


«+. can hardly be called 


While Lewin variously 
see pp. 60-64) his distincti 
a traditional psychological 
problem, always seeking cı 
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ch 
: sear 
concept, now an unconventional res¢@, 


ica 
Onceptual clarity that does psycholog 
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justice to the causal or functional relations inherent in the phenomena 
in question. 

The graduate student who encounters Lewin through this book can 
avoid several fruitless controversies occasioned by his earlier volumes. 
The issue of contemporaneous vs. historical causation turns out, it 
seems to me, to have been for the most part a red herring; likewise 
the issue of statistics in psychology. Topological or hodological repre- 
sentation, moreover, no longer appears as the central feature of Lewinian 
theory. It rather stands as his most ambitious attempt at constructing 
a formal language to deal with problems that he was always ready to 
approach in other ways—more ad hoc or more promising according to 
the reader’s tastes. The student will have to turn to Lewin’s other vol- 
umes for extended treatment of Lewinian topology. 

The question of whether Lewin’s mathematical baggage earns its 
freight will remain with the reader of this book. I share a common stu- 
dent reaction in feeling that it only clutters an otherwise lucid passage, 
for example, to translate the statement that “the variety of behavior 
increases during childhood with normal development” into the “‘for- 


mula” 


(1) 
—and there is much of this. 
in the book do not tax the resou 
of purely formal derivation, par 
pendence, and differentiation in the Appendix, seem steri 
son. 

The consecutive reading of these papers left me with a final reaction: 


that Lewin’s firmest research contributions may lie not in his concep- 
basis for exact prediction, but in his 


tion of the total life space as a 

application of the field approach to much more restricted problems. 
As it has often been noted, Lewin never managed to describe a total 
life space independently of the behavior to be predicted; there are exam- 


ples in this book of post hoc interpretations. On the other hand, the 
careful analysis of Zeigarnik’s research that occupies most of Chapter 1 
shows the fruitfulness of his approach in posing and illuminating a 
significant cluster of problems in connection with which neither the 
total personality nor the total situation needs to be described. In spite 
of Lewin’s occasional protestations, it may well turn out that the 
modest clarification of concepts and demonstration 0 


f formal and em- 
pirical relations among them is in the long run a far more important 
contribution than the programmatic objective of exact prediction from 
the total situation. Values of this sort, at any rate, are a 


mply realized 
in the present book. 
e prs M. BREWSTER SMITH. 


var (BS) < var (B4) (p. 100), 
The provocative and valuable analyses 
rces of good English, while the flights 


ticularly the treatment of unity, de- 
ile in compari- 


Vassar College. 
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FESTINGER, L. S., SCHACTER, S., & Back, K. Social pressures in infor- 
mal groups. New York: Harper, 1950. Pp. x+240. $3.00. 


‘This volume presents results of “a study of human factors in hous- 


ing” from the Research Center for Group Dynamics, University of 
Michigan. 


Part I reports in nine chapters the research study of a housing aamin i 
for married veteran students at Massachusetts Institute of Technology, z 
the purpose of determining the effect of housing arrangements upon frien , 
ship patterns, group formation, structure, and standards, and the process a 
communication. It concludes with a theoretical description of the process © 
development of group structure and standards. hich 

Part II contains two interesting and informative chapters, each of w 
was written by a practitioner in the field of housing describing the implications 
of the research for housing planning and practices. din 

An appendix presents the researchers’ rationale of the methods use ; 
the field studies, viz., informants, participant and non-participant observers, 
informal and standardized interviews, sociometry, and field experimentation 
Psychologists will want to read this section before going very far into the book: 


Sociometric choices (social friendships) of residents were systematt- 
cally studied in reference to ecological factors. Physical distance be- 
tween homes, design and structural factors such as location of face i 
house or staircase, corner houses, and similar features were shown tO 
influence the opportunities for contact between residents and subse- 
quent friendships. 

The problem of adequately describing patterns of group structure 
and clique formation was partially solved by the development of a? 
interesting technique which should have considerable sociometric uiae 
It involved the squaring and cubing of matrix-presented sociometrie 
patterns to reveal indirect connections between persons (e.g., influence 
which are transmitted from friends of friends) and the existence Q 
cliques. 

The theoretical statement of the ways in which group structures 
develop concerns the importance of the type of initial person-to-perso? 
contact, physical surroundings, friendship patterns, and length of res! 
dence.. Group standards are developed primarily from the friendship 
patterns and the resulting communication patterns which tend to Pt 
duce a high degree of uniformity in the information, ; 

Throughout this book the pattern is the same: theoretical deduction® 
are made from general hypotheses and the data are re-examine 
verify or reject. The writers are skillful theorists, Aie 

However, this reviewer could not shake off some nagging questio? 
which never seemed to get answered. One such question concerns how 
the original contacts between two residents were made. The underlying 
assumption used for the entire study was that there was a constan? 
probability over the entire project for a contact to lead to the establish: 


. 


af 


a E, 
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ment of.a friendship (p- 153). In addition, ecological factors are Sup- 
posed to be the determiners of these contacts (p. 58). A constant ques- 
tion was whether graduate or undergraduate standing, or departmental 
affiliation, had any effect at all on the friendship patterns which were 


so basic to the whole study. 
Another question had to do with turnover among the residents. 
Were the persons who deviated from the attitudes and standards main- 


tained by the court in which they lived a function of the length of 
residence in that court? Not only the analyses of the deviates but the 


friendship patterns seemed to depend upon an answer to this question. 

It is hoped that the investigators will continue to study face-to-face 
groups to develop our i h critical areas of human be- 
havior. Their results romising and in this study 


already show signs of 


thus far are quite p 
s of housing practitioners. 


influencing the view: 
RatpH R. CANTER, Jr. 


University of California. 
y EVANS. Interracial housing: 


Deurscu, MORTON, & CoLtins, MAR f 
A psychological evaluation of a social experiment. Minneapolis: 
Univ. of Minnesota Press, 1951. Pp. xv+173. $3.00. 

gram of studies in intergroup 


This book reports the first of a pro; 
for Human Relations 


relations being conducted by the Research Center 
is an impressive piece of research that will 


at New York University. It} € 
contribute significantly to i tockpile of knowledge about 
intergroup relations, aS well as provide a sound factual basis for guiding 
official policy decisions relating t ncy pattern of new and 

jects. In fact, oint, the Director of 
Public Housing in a large Eastern city announces, in a postscript to the 
book, a new policy artments under his jurisdiction, on 
the basis of need r of race, religion, and color. Thus, the re- 


search has already social change. 
Essentially, the s valuation of two types of 


public interracial ho ” (where white and 
Negro families live aS neigh in the same apartment buildings) and 


“Segregated” (where Negro and white families live in different buildings 


-or in different parts of the project)- 
Two projects of each type of occupancy pattern were selected on the 
basis of their matec «47, on several factors W i 


relevant, ¢-8 racial ratio, age of project, type of neig 


composition © etc. About 100 white and 

25 Negro housewi i h of the four projects were randomly sam- 

led and intensivel i iewed. Also studied by interview was 2 
lescent boys and girls o 


p of ado f both races. 
The major results are clear cut and significant in 
sense. The Integrated Projects in comparison with 


egardless 
prod uced 


the statistical 
the Segregated 
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Projects are characterized by: a greater frequency of friendly contacts 
between white and Negro tenants, more positive values of housewives 
with respect to associating with Negroes, a greater amount of neigh- 
borly and club activity in general, more positive feelings and respectful 
attitudes toward Negroes living on the project and toward Negroes at 
large. Scal 
The data are interpreted in terms of three interrelated ieee er 
processes: the ecology of the Integrated Projects, i.e., the physical an 
functional proximity of Negro and white families, facilitates more 
frequent and intimate interracial contacts; the official policy of “inte- 
gration” is in effect a public sanction for friendly interracial behavior 
and stimulates the development of social norms which, in turn, direct 
more friendly racial interaction; the greater discrepancy between the 
social norms of the Integrated Projects and those of the broader cond 
munity tends to increase the solidarity in this type of project wie 
produces more favorable attitudes towards the project and its interracial 
character. The root hypothesis is that friendly, “equal status contact 
(a term used frequently throughout the text) of a prolonged and rela- 
tively intense nature brings about a diminution of prejudiced feelings 
and attitudes. Alternative explanations of the data, in terms of the 
differential selectivity of the tenants in the two types of projects, 
differences in the projects themselves, and differences in the political, 
educational, and religious composition of the tenants, are convincingly 
ruled out. . 
Despite its strong practical orientation, the book achieves a great 
deal in the way of integrating some of the complex theoretical inter- 
relationships among ecological, group, and personality factors involved 
in changing prejudiced attitudes, Some of the theoretical formulations 
presented, however, require further clarification. (Incidentally, we are 


told in the preface that a replication of the study is currently being 
carried out.) 


Living next door to each other 
friendly, but is not in itself the “ 
ship. 
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3. The notion of “equal status contact,” central to 7 i 
change, is somewhat ambiguous. If it refers to a al toste ee 
absence of preconceptions about Negro inferiority, then it cannot be ee as 
an explanation for reduced prejudice. If it refers to a contact situation in 
which whites and Negroes have equal rights, authority, and status (as far as 
the policy and management of the housing project is concerned), it requires 
some qualification in order to be used as an explanation of reduced E 
For, as the authors point out: “an... equal status . . . situation which in daces 
competition for scarce goals is likely to promote negative rather than positive 


sentiments.” 


Laudable features of the bo 
readable style. Tables are clea 


ok are its neatness of organization and 
r and introduced at the right places; 
footnotes actually amplify as they should, and succinct summaries 
appear at the end of each chapter. One is conscious of careful editing - 


toward making the thesis of the book readily grasped by non-profes- 
sionals. A useful appendix includes an illuminating discussion on the 
nature of prejudice, tes (pertaining to the sam- 


a few methodological no 
pling procedure, the tr ), and copies of the inter- 


aining of interviewers 
view and rating scales employed in the study. 
The book is almost a model illustration 
can contribute effectively toward the solution o 
our day. 
ALBERT PEPITONE. 


of how social scientists 
f critical problems of 


University of Pennsylvania. 


RASHEVSKY, NICHOLAS. Mathematic 
o Press, 195 


cago: Univ. of Chicag , Foa 
The first four chapters of this book summarize igs phyaialoe. 
k y into 

cal theorizing and enter, aS Rashevsky states, on'y son 1 
the mae discussion. The fifth chapter, entitled “Satisfaction and 
i is basic to much of what follows. This chapter 


Hedonistic Behavior,” is ae Batt 
i to the hysiological nature © satis- 
culan ye E difficulties involved 


al biology of social behavior. Chi- 
1. Pp. xii +256. $5.00. 


begins with some spe ) 

i i n of the 

faction (pleasure) and proceeds toa discussio € z 
i ion functions dependent, in genera’, 
t. Satisfaction ; eat, Oe 


in its measuremen ) 
r individual as well as one s l 
‘mize the satisfac- 


upon the pleasure Of 4” ged so'a 
are introduced. Be z Secon 4 1g satisfaction function can 
tion function. The maximum V 3 riables which give 
be found if the following things are known: \ and sadism 
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In the entire discussion, Rashevsky relies largely on eo 
notions. The technical vocabulary which has arisen in psyeho H = 
cause of the imprecision of common-sense language is — x DER 
is made of the results of laboratory experiments in psycho ogy ae 
the references a psychologist would be apt to cite in connection wi 
some of the topics discussed. . . 

The mathematical treatment is generally simple and fairly straight- 
forward, although its arrangement makes it difficųlt to winnow out the 
important conclusions. With the exception of one or two a 
turning on the theory of integral equations, a psychologist with a rudi- 
mentary knowledge of the calculus could follow the discussion. This 
means, of course, that the psychologist who is a fairly expert mathe- 

matician will fnd much of the book somewhat tedious. Considerable 
attention is given to solutions for equilibrium states and these are situa- 
tions where the mathematics is usually relatively simple. The mathe- 
matical argument is occasionally marred by errors of statement. At 
the top of page 102, for example, the boundedness of two functions is 
invoked as justification for proceeding from equation [4] to equation [5]- 
Reference to page 98 shows that these functions are unbounded. 
(Consideration of the mean value theorem for integrals shows that the 
step is justified.) 

That most of the topics discussed entail extremely difficult problems 
relating to the isolation and measurement of the variables involved may 
be a partial explanation of the paucity of data, experimental or obser- 
vational, which characterizes this volume. These problems are not, 
perhaps, problems to be faced within a theory as such, but they loom 
large when the question of possible verifications is considered. Yet, 
even within an entirely theoretical discussion, the failure to face such 
issues sometimes leads to strange implications. For exam ple, Rashevsky 
states (p. 147): “Finally, communism may be defined as a behavior 
which corresponds to matrix (5), with sharing determined by the equal- 
ization of the satisfaction function of all individuals. This may be con- 
sidered as a clearcut quantitative definition of the otherwise somewhat 
vague term ‘distribution according to need’.”” (His italics.) It seems 
obvious that the mathematical precision implied by a definition of this 
kind is misleading unless there is universal agreement on the form of 
the satisfaction function. Agreement on satisfaction functions may be 
as difficult to obtain as agreement on the meaning of the term ‘‘need.’ 

Many of the conclusions which Rashevsky reaches are of genuine 
interest. Many things, known before, are seen somewhat differently 
in the context of his discussion. Although most psychologists will 

probably not find this book very rewarding, it may prove highly stimu- 
lating and suggestive to social psychologists and to sociologists. 


a CLetus J. BURKE. 
Indiana University. 
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MILLER, D. C., & Form, W. H. Industrial sociology. New York: 

Harper, 1951. Pp. xi+896. $6.00. 

Industrial sociology is here “defined as the study of: (1) work 
groups and work relations, (2) the role the worker plays in work groups, 
and (3) the social organization of work plant society” (p. 16). Part I 
begins with an excellent presentation of the classic Hawthorne studies, 
which are used to demonstrate the need for concern with the social 
problems of industry. The authors discuss the relations between in- 
dustrial sociology and such neighboring disciplines as industrial psy- 
chology, industrial physiology, and economics. k 
In Part II the authors squarely face the social problems involved 
in the relations between labor and management. After a chapter which 
provides an over-all view of the work society in terms of its material, 
social, and power organization and of the composition of the labor force, 
attention is turned to the formal and informal organization of the 
“House of Management” and the “House of Labor.” The concepts of 
position and role are used in analyses of the activities of the typical ‘‘big 
boss,” “plant manager,” and first line supervisor. An excellent descrip- 
tion of modern unionism is given in terms of the workers organized, the 
types of unions, the organization of the union local, the union leadership, 
and the relations between the shop steward and the worker. In describ- 
ing the social structures of both management and labor, the authors 
make frequent use of the concept of informal organization, as contrasted 
with formal organization. Factors associated with societal patterns of 
power, status, and class are viewed as cutting through both the formal 
and informal organization of management and labor. 

Part ILI is concerned with the major problems of applied industrial 
sociology which are divided into two major areas: (1) problems of the 
job placement of workers, and (2) problems of morale and teamwork. 
The tools of the industrial sociologist include the interview, the psycho- 
logical test, the sociodramatic performance test, and the interaction 
chronograph. It will be of little consolation to the many industrial 
psychologists who have worked long and hard on the development of 
psychological tests for industry to learn that “Unfortunately, the 
variables which have been reduced to precise quantitative measures are 
not those which have demonstrated a very high correlation with success- 
ful job placement” (p. 416). The implication is that sociological tech- 
niques have greater promise. While the authors present the results of 
various studies in an attempt to support this view, this reviewer re- 
mains skeptical. A more defensible position would have aoe the 
value of an interdisciplinary approach to the problems of worker place- 


ment, morale, and teamwork. ieee 
The social adjustment problems of the worker are analyzed e divid- 
ing his life activity into five work periods, and each of these torms a 


chapter of the fourth major section of the book. The “preparatory work 
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period” includes the minor work experiences of childhood. The “initial 
work period” extends from the part-time and impermanent job of 
the schoolboy to the end of formal education. The “trial work period” 
covers the period from the first full-time job until the individual has 
found a more or less permanent position. The “stable work period” 
is the one in which the worker finds a position in which he remains for 
three or more years. The “final work period” is considered to be retire- 
ment. The authors make use of many studies conducted by themselves 
and their students to illustrate problems of adjustment in each of these 
periods. This developmental approach also permits a needed integration 
of many specific studies on occupational choice and occupational inter- 
ests. i 

In the final chapters making up Part V, problems associated with 
the relations between industry and the community and industry and 
society are considered. These chapters show the interdependence of 
industry and community in terms of ecological, governmental, and 
cultural factors, and they stress the facts of social change. The present 
relations between industry and society are viewed as in a stage of transi- 
tion characterized by a struggle for power. 

Industrial Sociology is not a text for the beginning student, since 
it assumes that the reader has a basic knowledge of sociology and of 
social science statistics. But for the advanced student of industrial 
relations, the numerous footnotes, references, suggested readings, and 
field work assignments should prove extremely valuable. In addition 
to its avowed purposes as a textbook, this work represents a significant 
synthesis of diverse research in the emerging field of industrial sociology. 

Joun K. HEMPHILL. 

Personnel Research Board, Ohio State University. 


TOMAN, WALTER. Einführung in die moderne Psychologie. (Introduction 
to modern psychology.) Vienna: Humboldt Verlag, 1951. Pp. 266. 


_ This book is unusual in two respects: Written by a European, it 
displays a thorough knowledge of modern American psychology; and 


it has a compactness and conciseness which are seldom found in any 
general text. 


An introductory chapter contains an historical sketch of the field. About 
two-thirds of the space is devoted to contributions since 1900. 

The second chapter, which takes up about one-third of the book, describes 
four theoretical systems,” namely, behaviorism (largely Tolman and Hull), 
psychoanalysis, vector psychology” (Lewin), and factor analysis (Thurstone). 
It is difficult to evaluate how much understanding these condensations might 
convey to one who is not familiar with the material. However, the care with 
which the relevant features of each topic are selected and the clarity with which 


they are discussed are impressive. Th 
s $ 7 i e author has m i 
acquaintance with his sources. as more than a superficial 
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The next chapter deals with the “present status of general psychology.” 
It contains sections on abilities, personality, motivation, affectivity perception 
memory, thinking and the senses. It is no more than a topical outline of these 
areas, and even as such it is the least satisfactory part of the book. There follow 
four brief chapters on genetic, clinical, social, and applied psychology. A final 
chapter, by way of an appendix, contains a description of elementary statistical 
methods. The name and subject indices are followed by a glossary of English 
technical terms, which once more characterizes the particular orientation of 


the author. 


, On the whole the book accomplishes in a competent manner the 
aims as expressed in the title. It is an introduction rather than a trea- 
tise, and it recognizes that it is the American workers who have contrib- 
uted the major share to the development of modern psychology. 

; KARL F. MUENZINGER. 
University of Colorado. 


Porreus, STANLEY D. The Porteus Maze Test and intelligence. Palo 

Alto: Pacific, 1950. Pp. vit-194. $4.00. 

The thesis of this book is that the Porteus Maze Test is an indis- 
pensable member of a battery of tests for the evaluation of intelligence. 
In the development of this contention Porteus critically reviews defini- 
tions of intelligence, criteria for validation of tests of intelligence, and 
the methods by which such validation has been attempted. He is 
especially interested in the study of results of changes consequent to 


brain surgery. The treatise also includes a manual for the administra- 


tion, scoring, and interpretation of the Maze Test. Many studies relat- 


ing to the Maze and its uses are reviewed. 

Porteus considers several definitions of intelligence and finds in 
most of them, although he has to strain a little now and then to do so, 
the common element of planning. He comes, then, to his own definition 
of intelligence as “Capacity for making planned responses to an increas- 
ing range of relevant stimuli.” While such tests as the Binet or the 
Wechsler are important for measuring, in part, this planning capacity, 
they are not adequate for the entire task—missing the mark especially 
with respect to ‘‘certain capacities or traits of a practical nature essen- 
tial to social efficiency.” Citations in this connection are made of several 
accounts of instances in which persons of low IQ’s have not exhibited 
feeblemindedness in the sense of being unable to get along acceptably 
in their social and economic environments. The Maze is most helpful in 
the identification of such individuals. The Maze, too, has exceptional 
value in the estimation of differences of intelligence among racial groups, 
which must always be evaluated in light of the problems and the 
environment of the racial group studied. The Qualitative Score, which 
has been used since 1942, has been shown to separate from the normal 
those with tendencies towards delinquency. The reviewer finds it very 
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difficult to evaluate, on the basis of the information given in the manual, 
a performance according to this qualitative score. Wavy lines are sup- 
posed to be significant, but there is no good description of wavy. 
Examples are given, but these do not show what could be accepted in 
contrast with what could not. 

Evidence for the above claims has been presented before. The new, 
and for Porteus the final, proof of the value of the Maze comes through 
brain surgery. The Maze appears to be sensitive to changes in the 
capacity for planning as commonly observed in lobotomized patients 
but which are not revealed by such tests as the Binet or the Wechsler. 
The results of several studies are given. The Maze “has the best claims 
to being considered a ‘frontal brain’ test.” 

Although Porteus is sharply critical of the limitations of widely- 
used tests of intelligence and of the statements of test users, he states 
clearly that these tests must always be used along with the Maze. 

One detects a rather plaintive note permeating the book. This is 
understandable in one who for 35 years has been working assiduously 
with a test of his own making, has seen it used in many studies in many 
parts of the world, but who still has not seen it accepted as having the 
primary value he believes it to possess. 

Porteus is somewhat repetitious and there are a few instances of 
careless proofreading. The book is, however, interesting and challeng- 
ing. Allowing a little for the author's bias, those engaged in clinical 
practice should read it. 

D. A. WORCESTER. 

The University of Nebraska. 


Krys, ANCEL, BroZex, Joser, HENSCHEL, AUSTIN, MICKELSEN, OLAT, 
AND TAYLOR, Henry L. The biology of human starvation. (2 vols.) 
Minneapolis: Univ. of Minnesota Press, 1950. Pp. xxxii+ 1385. 
$24.00. 


These two volumes contain a comprehensive report of a broad pro- 
gram of scientific observations on 32 young men during a six-month 
period of semistarvation, and a roughly comparable period of nutritional 
rehabilitation. The study had as an over-all goal a scientific evaluation 
of the problem of food rationing, with the correlated problem of nutri- 
tional rehabilitation in war zone famine. Systematic dietary regulation 
reduced the body weight of subjects by 25 per cent, and the basal metab- 
olism by 40 per cent. 

Although data of psychological interest are to be found in many 
parts of the two volumes, the primary psychological report by Dr. 
Josef Brožek covers approximately the first half of Volume 2. Measure- 
ment techniques applied to the group may be summarized under five 
categories: (a) procedures directed at the assessment of changing status 
in basic sensory and motor capacities; (b) comparison of clinically 
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observed or personally reported effects on mental function with objec- 
tive performance on two batteries of standardized intellective tests 
stressing, respectively, speed and power features; (c) evaluation of 
personality changes during semistarvation and rehabilitation by stand- 
ardized personality scales; (d) systematic report of subjective status 
through interview and complaint inventory techniques; (e) general case 
studies and subject evaluation from an over-all clinical viewpoint. 

, I he progressive circumstances of clinic cases are highly individual- 
ized; this fact has emphasized the diagnostic value of personality scales 
as compared with their potential function as measures of therapeutic 
progress. On this problem the Minnesota experiment makes a very 
significant contribution. Scores on the nine scales of the Minnesota 
Multiphasic Personality Inventory are reported for a control period and 
during 24 weeks of semistarvation, 12 weeks of 
controlled rehabilitation, and a further period required for full return 
to normal status. As the nutritional stress of the experiment increased, 
the most significant changes occurred progressively on the scales for 
Hypochondriasis, Depression, Hysteria, and Psychasthenic and Schizoid 
tendencies. Promptly on the beginning of the rehabilitation period the 
direction of this change was altered toward a return to the control 
level. Demonstration of a controlled test-score lability paralleling a 
controlled physiological change is rare, and to some degree enables 
one to regard these tests as dynamic in character, in contrast to views 
which imply assessment of cumulated psychic residues as a primary 
function. In one sense these results are perhaps the first example of a 
physiological validation of a personality scale. 

In the intellective area, six tests developed on the basis of Thur- 
stone’s factorial studies and organized as a speed test were supple- 
mented by the Thorndike CAVD asa power test. Despite subject com- 
plaint of difficulty of concentration, impairment of judgment, and mem- 
ory difficulties, these test batteries did not reveal any evidence that 
“intelligence” is adversely affected by the semistarvation routine. 

In the sensory area, visual and auditory functions were essentially 
unaffected by the stress, with some evidence of an increase in auditory 
acuity. Despite large decreases in the tolerance for physical work and 
subject reports of coordination difficulties, the primary finding in the 
motor field was a generally increased threshold for reflex stimulation. 

The over-all picture of the results of psychological interest in this 
exceptionally broad study suggests areas in which new studies might 
concentrate when and if subjects of sufficient hardihood and experi- 
menters of sufficient patience are found. Now that the important audi- 
tory and visual systems are known to be maintained at high level during 
starvation stress, it would be of decided interest to study the response of 
olfaction and gustation. The hunger drive is functionally in close rela- 
tion to taste and smell mechanisms, and investigations of these areas 
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In similar manner, a further functionally indicated 
sensory study would be cutaneous thermal sensitivity. 

The solid position of these two volumes in the reference literature 
of all disciplines related to nutrition is assured, and in view of the great 
importance of the drives and motivations connected with nutritional 
mechanisms, the psychological contribution is one of the departments 
of major interest. The report will appeal especially to physiological 
psychologists and to those concerned with motivation problems at either 
the human or the animal level. 


532 
would be of value. 


L. P. HERRINGTON. 


Yale University and 
The John B. Pierce Foundation. 


Lucas, D. B., AND Britt, S. H. Advertising psychology and research. 
New York: McGraw-Hill, 1950. Pp. xi+765. $6.50. 


A book with the scholarship and scope of this one has long been 
overdue in the field of psychology in advertising. No book of recent 
vintage has encompassed such a wide variety of topics with such 
adequacy. In the main, this reviewer has had to refer students to 
original references. With the publication of Advertising Psychology and 
Research, the necessity of this practice will be substantially reduced. 

The few bad aspects are overwhelmed by the large number of excel- 
lent features. Above all, the authors have been candid. They have not 
glossed over weaknesses in methods or in results. Although the results 
of laboratory studies are presented, the authors repeatedly warn the 
reader of the dangers of extrapolation from laboratory situations, 
h are overcontrolled to a point of artificiality, to the vastly more 
complex day-to-day advertising world. To a greater degree than has 
been done before, they draw upon a wealth of material obtained by the 
field survey and its more adequate sampling. To be sure, there is less 
“single variable” control, but there is the compensation of an approach 
to reality. Much material is reported from non-journal sources—from 
commercial studies, privately casi pamphlets, and from unpub- 
lished research available to the authors. E: 

Another laudable feature is the authors paneer ny 


izati i word or implication. 
ea nee pee i not presented as ideals or 
esented as illustrations of 


productions of advertisements, but these are 

“successful ads because.” Rather, they are pr a l 
different methods used in attempts to improve advertising pinea 
The authors have resisted the temptation to quote anecdotal ma 


in favor of more “‘solid stuff.” 

In general, the exposition is lucid and interesting. The chapters 0n 
methods are somewhat difficult, but this is not the authors’ fault. The 
subject matter is difficult. Tables are profuse and, in the main, lead to 
easy interpretation and emphasis. Examples of commercial radio re- 
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search reports are particularly well described. The format is attractive 
and contributes to the over-all favorable impression of the book. 

It is with the organization of content that this reviewer would find 
fault. The first four sections discuss the conventional topics of atten- 
tion, memory, motivation, and mechanical factors involved in adver- 
tising effectiveness. The last two sections are devoted to techniques of 
measurement. Logically and practically, a reversal of this arrangement 
would be in order. One should be exposed to methods of obtaining data 
before sampling the data themselves. Evaluation of results should 
partly depend upon the techniques used to gather the data, and this is 
especially important when different methods are brought to bear on a 
problem. The advertiser is often skeptical of research yielding appar- 
ently conflicting reports, because he does not realize that different meth- 
ods measure different things. Moreover, early presentation of tech- 
niques would eliminate references to methods that are not clarified until 
somewhat later in the book. 

The authors occasionally stray from a strict use of terminology, such 
as “heard a program” rather than “had the radio turned on.” There is 
an understandably strong bias in favor of the controlled recognition 
technique. The authors might have included more critical appraisal and 
suggestions for further research at some points. z 

In view of the excellent job done by the authors in a rather difficult 
subject matter area, this reviewer feels certain that Advertising Psychol- 
ogy and Research will have wide acceptance by the advertising practi- 


tioner and by teachers. 
LESTER GUEST. 


The Pennsylvania State College. 


Bioom, B. S., AND BRODER, L. J. Problem-solving processes of college 
students; An exploratory investigation. Supplementary Educational 
Monographs, No. 73. Chicago: Univ. of Chicago Press, 1950. Pp. 
109. 

The authors of this monograph sought to find out how college stu- 
dents deal with examination problems and to develop a useful remedial 
method. They emphasize that simple scores of success or failure often 
do not adequately measure actual performance. 

The study utilized problem-items typical of comprehensive exami- 
nations at the University of Chicago. Protocols were obtained from 
small groups of students, who were asked to “think aloud.” A brief 
training period in this technique preceded exposure to the crucial prob- 
lems. 


Topics covered include analysis of individual differences, compari- 


son of students academically successful and unsuccessful (six students 
in each group), the nature of problems, and remediation of problem- 
solving. Special attention is devoted to a group who failed examinations 
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but whose failure did not seem to represent their real abilities. After 
analysis of particular difficulties, mainly by comparing the group with 
“models” (successful problem-solvers), the students practiced typical 
problems in order to acquire the model students’ methods. Training 
resulted in significant improvement in examination grades. The most 
evident change was an increase in confidence. 

The review of the literature on problem-solving is very inadequate 
—only passing reference is made to Wertheimer and Maier, and no 
mention at all of Claparéde, Katona, Duncker, Durkin, Luchins, or 
Woodworth. Culling of available material might have enabled the 
authors to avoid some naive statements and have given them valuable 
leads for their own work. As it is, their remedial program depends al- 
most entirely upon a preliminary study with a very few cases. 

Largely subjective and testimonial techniques are used to assess 
the remedial program. Despite improvement in grades, little evidence 
is given of genuine changes in reasoning. Better grades, in fact, might 
be a function of improved motivation. 

The authors deserve credit for having elucidated a neglected point, 
that processes of problem-solving are as significant as the end-product. 
They well emphasize that training can be given, not alone in how to 
study, but also in how to think. Their analysis of problems is good, and 
they contribute some interesting hypotheses for further research, 
especially those pertaining to ‘‘foreground-background” factors in prob- 
lem-solving. 

W. EDGAR VINACKE. 

University of Hawaii. 


HARTLEY, E. L., Brrcn, H. G., & Hartiey, Rutu E. (Eds.) Outside 
readings in psychology. New York: Crowell, 1950. Pp. xiii+875. 
$2.75. 


There can be no doubt of the fact that this collection of readings is 
a bargain. But a bargain for whom? The editors have made available 
at minimum cost an imposing number of highly important contributions 
to psychological fact and theory. But availability at low cost is scarcely 
a sufficient objective in either science or education. For whom and to 
supplement what are these “Outside Readings” intended? The editors 
declare they are aimed “to complement standard textbooks in intro- 
ductory psychology,” and this objective is confirmed by presenting on 
page 865 a table to indicate parallels between these readings and the 
appropriate chapters in Boring, Langfeld, and Weld, Dashiell, Munn, 
Ruch, and Woodworth and Marquis. However, if Lashley’s article on 
“Coalescence of Neurology and Psychology,” from the 1941 Proceedings 
of the American Philosophical Society is appropriate collateral reading 
for the students in the introductory course in psychology at the College 
of the City of New York, this reviewer is profoundly impressed by their 
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selection of students. The editors do add, to be sure, that “it is antici- 
pated that the wealth of material included will lead to wide acceptance 
of this volume in many intermediate and advanced courses as well.” 
lhe volume deserves such acceptance. 

The collection comprises ninety-eight readings, grouped under 
seventeen such customary introductory textbook headings as Develop- 
ment, Perception, Learning, Emotion, Social Behavior, and the like. 
In any such mass of material the selection must inevitably be uneven 
in quality. In the opinion of this reviewer the selections in the sections 
on Development and on Intelligence are the most satisfactory, although 
Spelt’s article on “The Conditioning of the Human Fetus in Utero” 
would seem to be too technical for the beginning student, and the Korn- 
hauser article “Are Intelligence Tests Worth While?” is suggestive of 

Methinks the lady doth protest too much.” The four readings which 
constitute the Introduction impart no information of any consequence. 
Two of the four in the section on Attention and Set discuss a theoretical 
issue of no interest to the beginning student. The separation of Per- 
ception and Sensation in two distinct sections is a questionable pro- 
cedure. Under the heading of Motivation, Cannon’s 1929 discussion of 
thirst is dated. And it is difficult to conceive of the function of an 
“outside reading” in statistics which comprises a seven-page summary 
of procedures and formulae. 

For the student in an Advanced General Psychology course most of 
these readings are appropriate and valuable, as they may also be for the 
graduate student preparing for comprehensive examinations, or for the 
undergraduate tutorial student. For the beginning student, however, 
they require clarification and elaboration which the instructor in most 
introductory courses is not likely to have the time to devote to “‘out- 
side readings.” For example, the article by Hebb on “Man's Frontal 
Lobes” is an excellent one, but is essentially clinical and mentions a 
great many clinical tests which must be explained to the student if he is 
to understand the reading, with the result that an inordinate amount 
of class time may be devoted to a discussion of techniques alone. The 
fact that most of these readings originally appeared in the professional 
psychology journals would seem either to preclude many of them being 
appropriate, in their original form, for the beginning student, or else 
raise an interesting question concerning the level of content of our 


professional journals. 
CARLETON F. SCOFIELD. 


University of Bu. falo. 


PIAGET, JEAN. The psychology of intelligence. 
Brace, 1950. Pp. viii+182. $3.50. 
In the short time since its first public 
already passed through a second printing. 


New York: Harcourt, 


ation, this popular book has 
Fortunately, it is now avail- 
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able in an English edition. Unlike most contemporary books concerned 

with intelligence the present one contains only one small reference to 
intelligence tests as such. No mention is made of the recent activities 
of such factor theorists as Thurstone, or of Terman, Wechsler and others 
in America who have contributed much to the mental testing movement 
this past quarter century. To some psychologists this may be somewhat 
surprising and perhaps disappointing, but to those who know of Piaget's 
earlier writings it will appear quite consistent. 


Part One consists of two chapters, the first of which is devoted to a dis- 
cussion of the nature of intelligence, its relationship to adaptive processes in 
general, and a historical review of the possible interpretations of intelligence 
according to the various psychological and philosophical systems. This is fol- 
lowed by a carefully organized analysis and critique of Thought Psychology, 
in particular the relation of logic to intelligence. Starting with logic as the axio- 
matics of reason and the psychology of intelligence as the corresponding experi- 
mental science, Piaget develops his concept of operations and their “groupings,” 
a construct which is essential to his entire theory of intelligence. Briefly, oper- 
ations are actions which have been internalized and organized in complex struc- 
tures. A grouping is a special equilibrium or configuration of operations, one 
which meets at least four conditions: (1) any two elements of a grouping may be 
combined, resulting in a new element of the same grouping; (2) every change is 
reversible; (3) the combination of operations is ‘associative’ in the logical 
sense of the term; and (4) an operation combined with its converse is annulled. 
This last condition refers to the conservation of the whole. For example, in 
young children Piaget finds that a return to the starting-point is not accom- 
panied by a conservation of the latter. The primary task for a psychology of 
intelligence is to describe this “grouping” in relation to the various genetic 

_ levels which lead up to it, and in contrast to forms of equilibrium character- 
istic of other functions such as perception. 

The second part of the book deals with the relationship of intelligence to 
perception and habit. None of the four major conditions of “grouping” which 
characterize intelligence is realized at the level of perceptual structures. Per- 
ception proceeds by immediate but partial contact with its object, distorting 
it by the very act of centering or focusing upon it, although these distortions 
are reduced by partial decentralizations. Intelligence, on the other hand, en- 
compasses in a single whole a much larger number of facts reached by variable 
and flexible paths, and attains objectivity by a much more thorough decentrali- 
zation. Intelligence is thus the ideal “grouping” toward which perceptual struc- 
tures tend. In a similar manner, Piaget differentiates between habit and intel- 
ligence, pointing out how sensori-motor (preverbal) intelligence develops from 
assimilatory activity. His penetrating analysis of the construction of the object 
and of spatial relations as well as size and shape constancies is particularly 
thought-provoking and deserves careful study. 

Part Three is chiefly concerned with the growth of thought processes from 
the preconceptual stages to the highest level of formal operations. In a con- 
cluding chapter Piaget attempts to relate his theory of intelligence to a uni- 
versal succession of fundamental structures inherent in life itself, rhythms 
followed by regulations which in turn ultimately become “groupings” as mani- 
fest in the intelligence of man. 
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Although numerous observations are cited to support various argu- 
ments, many psychologists will no doubt quickly grow impatient with 
the lack of sufficiently documented experimental evidence. Others will 
find this presentation highly abstract and difficult to grasp on first read- 
ing. But those who take the time to gain a thorough mastery of this 
little book will be richly rewarded by gaining new insight into a theory 
which took Piaget a lifetime to formulate. 

Wayne H. HOLTZMAN. 


The University of Texas. 


Dorcus, Roy M., & JONES, MARGARET HUBBARD. Handbook of employee 
selection. New York: McGraw-Hill, 1950. Pp. xv+349. $4.50. 


This should be a useful reference book for industrial psychologists, 
personnel executives and others concerned with personnel selection 
and placement on the basis of psychological tests. It consists of non- 
critical abstracts (mostly from original sources) of references dealing 
with the selection of employees by means of psychological tests. Ex- 
cluded are studies utilizing students in trade, commercial, and profes- 
sional schools; military and aviation studies; and studies of accident 


proneness. 
The authors examine 
books and monographs. 


d over 300 different periodicals and many 
Out of 2,100 references examined, 427 were 
selected for inclusion in this volume. A few of the references are from 
foreign publications. The usefulness of these latter is somewhat open 
to question. It is difficult to judge the applicability of a specific pro- 
cedure or test battery from one industrial situation to another; this 
difficulty is markedly increased when we attempt to make such a judg- 
ment from one country to another. However, it is of interest to the 
personnel research worker to see what has been done outside of the 


United States in personnel testing. 
The particular selection of refe 
wholly satisfying to every reader. Stu t 
workers in the field of industrial psychology as Ghiselli, Harrell, Tiffin 
and Viteles are well represented. One feelsa bit uncomfortable, however, 
in the presence of the apparently glittering results obtained by Chapple 
with his Interaction Chronograph, results which other workers have 
failed to duplicate following Chapple’s procedures. In instances of this 
sort one wishes that the authors had not adhered so uniformly to their 
objective of noncritical abstracting. . 
The general format of the book is good. Abstracts are presented A 
cally by publication date and numbered. Each abstract includes, in a 308 
to bibliographical data: number of subjects, types of jobs under ene ig 4 
tests used, criterion, validity, and reliability (when available). ae goo 
indices should aid the user of this book in finding his way around. T pi isa 
job index at the front of the book; test and author indices are at the ead. Pe 
A rough count yields the following distribution of references by publication 


rences would, of course, not be 
dies conducted by such competent 
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date: 1900-9, .2%; 1910-19, 3%; 1920-29, 28%; 1930-39, 26%; 1940-48, 


43%. 

This book meets a need of workers in personnel psychology, par- 
ticularly those in business and industrial concerns who do not have 
constant and immediate access to a well-stocked library. Also, as the 
authors point out in the Preface, “literature in this field is so widely scat- 
tered that even in the libraries of large universities it is impossible to 
find many of the references.” A real service has been done in bringing 
these source materials together. 

Caro S. BELLOWS. 
Rocer M. BELLOWS. 
Wayne University, Personnel Research Center. 


BRAYFIELD, ARTHUR H. Readings in modern methods of counseling. 
New York: Appleton-Century-Crofts, 1950. Pp. xii} 526. $5.00. 


Brayfield’s source book of forty-seven articles represents a major 
attempt to present in readily available form a sample of some of the 
more important research and thinking which has appeared during the 
past ten years in the field of counseling with normal individuals, par- 
ticularly with college students. The articles are roughly divided into 
six categories covering counseling trends, the clinical method, diagnosis, 
treatment, interviewing, and evaluation. 

As one reads the collected articles, the more or less confused state 
of counseling, the differences in opinions, the absence of very many facts, 
the difficulties of carrying out significant research, and the need for 
more carefully controlled research all become disturbingly apparent. 
Whether the effect on the general student or on the counselor in training 
will be one of bewilderment, frustration and discouragement, or whether 
the effect will be to urge on these students and other workers to con- 
tribute their bits to this important field, only experience in the use of 
the text will tell. It seems likely that the really effective instructor who 
has a sufficiently sound theoretical background and sufficiently broad 
practical clinical experience will find this book very useful at least 
as a supplementary text. He would be able to help the students organ- 
ize, systematize and evaluate the various articles in such a way that a 
great deal of the possible confusion in the beginning students’ thinking 
would be minimized. A somewhat lesser burden would have been 
placed on the instructor if Brayfield had allowed himself more space at 
the beginning of each of the six major sections of the book for providing 

a general criticism and integration of the different articles. 

; In contrast to the more general texts on counseling, this book does 
introduce the student to a wide variety of significant and interesting 
research articles, It should consequently serve to stimulate research 
interest provided the book is used properly. It is doubtful, however, 
that it can or should serve as a substitute for the more concentrated 
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reading of current research articles which a serious graduate student 
would need to do in a well-supplied library. It also seems unlikely that 
Brayfield’s book will serve as an effective substitute for the more general 
texts on counseling and psychotherapeutic procedures. Despite the 
editor's emphasis on what he terms “process” and “method” it is ques- 
tionable how much a student would obtain which would be of real use in 
conducting a counseling interview. The compilation does not present 
any consistent and integrated picture of the counseling process. 

The general selection of articles for inclusion seems to have been 
quite carefully and thoughtfully done. The articles include a wide 
range of subject matter and a variety of viewpoints. In general, the 
more significant articles have been chosen. There is a preponderance 
of articles stemming from Rogers’ viewpoint and that of the Minnesota 
group. Brayfield argues that this simply reflects the greater number 
of articles published by representatives of these groups. Nevertheless, 
there does seem to be unwarranted neglect of important theoretical 
articles relating counseling and therapy to the learning process, of 
material describing systems of personality organization and therapy, 
and of the contributions of the analytic and neo-analytic schools. This 
is somewhat at variance with Brayfield’s recognition of the growing 
tendency to associate counseling and therapy and of the importance 
of the counseling relationship. 

Like any collected sample of articles, this book is extremely difficult 


to evaluate generally. It is possible that for some instructors in some 
imary text. To the reviewer it represents 


courses it could serve as a pri 
quite a good and readily available source of supplementary reading for 


beginning students in counseling or for introducing the non-specialist— 
the mature faculty counselor, for example—to the complexities involved 


in the counseling process. 
WIiLiiAM M. GILBERT. 


University of Illinois. 


Ast, LAWRENCE E., & BELLAK, LeoroLp. Projective psychology. 
New York: Knopf, 1950. Pp. xii+485. $6.00. 

e many other of our applied sciences, seems 

al path that may be categorized into three 

t is discovered which seems to work. 

and except for minor varia- 

itific investigation 


Projective psychology, lik 
to be following a development 
stages. In the first of these a gadget 
The practitioner doesn’t know why it does, 


tions is unable to im it. In the second stage, scier 
a prove it. A Stel : 
of the gadget and the phenomena on which it operates yields testable 


hypotheses based on an integrated theoretical structure. a He ae 
Stage, the knowledge gained from the experimental testing at ae 
tions in stage two permit evaluation of existing techniques, 1 T tiye 
tion of meaningful operations, and the construction of more eftecti 


instruments. 
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The publication of this volume suggests that the projective study 
of personality is well into its second stage of development. Siple’s 
bibliography, which was originally to have appeared in this book, con- 
tains some fifteen hundred titles. Of these, only twenty-seven deal with 
theories as to how projective techniques operate—and why they seem 
to work. Previous volumes on these techniques have, for the most part, 
simply described individual tests. 


Part One consists of two theoretical papers by Bellak and Abt. Their 
contribution to this rapidly developing field of psychology is an attempt to 
present a testable theory of projection. Since it is testable, the tenability of their 
hypotheses, which derive from an integration of certain concepts in psycho- 
analysis and gestalt psychology, can be determined by direct experimental 
work. Bellak reports a few initial studies, and it is to be hoped that others will 
undertake further testing of these hypotheses. 

Part Two consists of ten papers describing eight different tests. Three pa- 
pers on the Rorschach (content analysis, inspection technique and group 
techniques) are followed by descriptions of the TAT, the Mosaic Test, Finger 
Painting and Finger Drawing, the Szondi, and the Bender Visual-Motor-Gestalt 
Test. The authors are well known clinicians with considerable experience in 
the use of the instruments they discuss. The quality of these papers is, however, 
highly uneven. Except for Bellak’s paper on the TAT, none of the authors 
relates his discussion to the hypotheses in Part One. Only three present data 
on sizable groups at all useful in evaluation of the instruments they describe; 
four present clinical data only, or studies of small samples such as in Deri’s 
study of Szondi Test changes in nineteen depressives before and after electric 
shock therapy, with two control groups of ten Ss each. The other papers are 
either theoretical reviews of the literature or descriptions of tests and how 
they are scored. The erratic quality of this second section is in part compen- 
sated for by the fact that there are some tests described in detail here which 
have not previously been included in such collections. as 

Part Three consists of two papers—one on the use of projective tests in 
business and industry, and the other on their use in action research. These 
are both reviews of selected literature with some examples of applications. 

While not as complete as the reviews by Campbell and by Deri, Dinnerstein 
et al., which have appeared in this Journal, they are useful supplements to 


them. 


This is not an instructional manual like Rapaport, Gill, and Scha- 
fer’s Diagnostic Psychological Testing; it is considerably more detailed 
in its description of fewer tests than is Rosenzweig and Kogan’s Psy- 
chodiagnosis, and it does not attempt the bibliographic coverage of 
Bell’s Projective Techniques. It does present a coherent theoretical 
structure, descriptions of eight specific tests, and an introduction to 
their use in a variety of situations. 

IRVING LAZAR. 


University of Illinois. 
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Mastow, A. H., & MITTELMANN, BELA. Principles of abnormal psy- 
chology. (Rev. Ed.) New York: Harper, 1951. Pp. xv-+665. $5.00, 


The revised edition of this text is somewhat larger than the original, 
but it retains most of the factual content and writing of the first edi- 
tion. Like the earlier edition, its general orientation is psychoanalytic 
but its presentation is non-doctrinaire, and it successfully synthesize: 
findings from clinical, experimental, sociological, psychobiological, anc 
anthropological research. The best features of the first edition are alsc 
found in the revision: emphasis on motivational roles of symptoms 
clearly defined dynamic concepts; lucid accounts of the role of culture 
in determining personality structure; clarification of the correlation: 
between somatic and psychological aspects in psychopathology; excel. 
lent descriptions of the major abnormal reaction types, enlivened by 
well-documented case histories. 

This edition contains several new chapters and sections. For example, there 
is a competent discussion of somatic treatment and a chapter on “Reactions tc 
Conditions of War” which is an excellent summary of the work of Grinker and 
Spiegel. The new chapters on psychopathic personality and character disorders 
are worthwhile additions to the book, the latter including a particularly good 
discussion of the relationship between these disturbances and the syndromes 
of more severe behavior deviations. The section on psychotherapy has been 
considerably expanded and made more comprehensive. A noteworthy new 
section on “Syndromes in Infancy, Childhood, and Adolescence” reviews 
the significant work of Bender and many of the important contributions whict 
have been reported in the several volumes of The Psychoanalytic Study of the 


Child. 
Some of the new features, such as the brief section on extrasensory percep: 


tion and the chapter on preventive techniques in school and industry, seem 
superfluous or inappropriate. Uncritical discussions of the projective tech. 
niques, both in the text and in the appendix, may lead the reader to believe 
that these techniques have greater validity than systematic studies have 
actually demonstrated. 


A major change in point of view on the basic issue of genetic vs 
environmental determination of abnormality has occurred, In the origi 
nal edition, discussions of etiology revealed a marked bias in favor o! 
environmental explanations. In the revised edition the authors stat 
that Kallman’s recently published data “convincingly establish the 
presence of a genetic factor in . . . schizophrenia” (p. 119; italics ours) 
They also conclude that genetic factors play an important role in manic 
depressive psychosis (p- 120). This reviewer doubts the wisdom o 
necessity of such a radical shift in point of view, particularly in the ligh 
of the critiques of Kallman’s work and the increasing number of studie 
—some of them summarized in the text—which forcefully demonstrati 
the relationships between very early parent-child relationships, emo 
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tional development and later personality disorders. The authors do 
not consistently maintain a genetic or constitutional point of view, 
stating in a later section of the book that “the affective and schizophren- 
ic [reaction types] are assumed to be chiefly psychogenic’ (p. 501). 

It is the reviewer’s opinion that the major shortcoming of the book is 
its omission of some outstanding recent developments in theory and 
experimentation in the field of psychopathology. For example, al- 
though the authors give excellent accounts of the meanings of symp- 
toms to patients, there is no discussion of the learning of these symp- 
toms. Cameron's profound conceptualizations of social learning and 
role-taking in relation to self-evaluations, defense mechanisms, and 
symptom formation are completely neglected. 

The rigorous formulations of conflict theory and the excellent experi- 
- ments derived from these formulations by J. S. Brown and N. E. Miller 
are not cited. There is no mention of the significant contributions of 
Mowrer and of Dollard and Miller which have furthered our under- 
standing of abnormal psychology by applying learning theory and 
experimentation to psychopathological and psychotherapeutic phe- 
nomena. Important objective and experimental studies of schizo- 
phrenic language and thought and of the effectiveness of psycho- 
therapy are omitted. The brilliant work of the Chicago Institute for 
Psychoanalysis is distinctly underplayed, while nondirective therapy is 
treated in a naive and perfunctory manner. 

Probably no textbook could review the vast research and theory in 
a field as complex as abnormal psychology. Despite its shortcomings, 
this book ranks very high among the available texts in the field. To- 
gether with supplemental readings and lectures to compensate for its 
deficiencies, the book can serve well as the core of a thorough and stimu- 
lating course in abnormal psychology. 

PauL H. Mussen. 


Ohio State University. 
Horney, Karen. Neurosis and human growth. New York: Norton, 
1950. Pp. 391. $3.75. 


After many years of slashing at Freudian hypotheses, Horney has 
at last come up with some positive contributions of her own. Unfor- 
tunately, these contributions appear to be not a whit less unscientific 
or mystical than the Freudian dogmas she has been vigorously combat- 
ting. 

Horney’s latest position is that every individual has several distinct 
selves, including: (1) A real self, consisting of ‘‘that central inner force 
common to all human beings and yet unique in each, which is the deep 
source of growth”; (2) an actual self, consisting of what the person truly 
is, with all his good and bad, weak and strong traits; (3) an idealized 
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self, or pride system, consisting of the individual’s picture of himself as 
a great and glorious person who can do no wrong and has no weaknesses; 
and (4) a hated self, consisting of the individual's self-contempt and self- 
alienation. 

The insecure individual, says Horney, refuses to face his actual self; 
builds up a pride system and an idealized self; unconsciously senses the 
difference between his actual self and idealized self and comes to hate 
himself for this difference; and, finally, his self-hatred develops into 
self-conflict against “the emerging constructive forces of the real self”’"— 
thus leading to the central inner conflict, which is “between healthy and 
neurotic, constructive and destructive forces.” 

Some of the serious criticisms of her views may be stated as follows: 


1. Horney’s real self, or “central inner force . . . which is the deep source of 
growth,” is an entirely hypothetical construct which seems to be the optimistic 
counterpart of Freud's pessimistic death instinct. Like hypotheses concerning 
the human soul, spirit, elan vital or fate, this hypothesis can never be factually 
validated or disproven; hence it is scientifically meaningless and redundant. 

2. Her real self is tautologically defined in terms of man’s innate tendency 
to “grow” or “realize” himself. It means, in plain English, that (a) anyone who 
is born a man must live as a man—and not as an ape, a kangaroo, or a Martian; 
and (b) that an individual's real self strives for self-realization—which is cer- 
tainly the worst kind of psychological tautology. 

3. Horney sees an individual “growing” or “realizing himself” only “if he 
assumes responsibility for himself . . . is truthful to himself . . . is active and 
productive... (if) he relates himself to others in the spirit of mutuality.” 
These are obviously value judgments approved in our own society but not 
necessarily in other societies. Horney’s attempt to establish her real self on 
a biological, innate basis is most surprising in the light of her persistent criti- 
cisms of Freudianism on cultural grounds. 

4, Horney’s theory of neurosis can easil 
vidual’s pride system, or idealised self being in 
scious) conflict with his actual self. The actual se 
individual’s behavior—indubitably exists, whereas t 
hypothetical concept. 

5. To say that a person's i 


y be rewritten in terms of the indi- 
serious (conscious and uncon- 
lf—meaning the totality of the 
he real self is an arbitrary, 


nner psychological drive toward self-realization 
(real self), has been overcome by his drive toward psychological destruction 
(hated self), and that therefore he has become neurotic, is like saying that his 
unhealthy self has overcome his healthy self. One new hypothesis and two new 
terms—but no new knowledge—are thus added to our language. 

6. Horney implies that man’s self-constructive forces are innate, while his 
self-destructive forces are learned and artificial. Many of the Freudians imply 
just the opposite. As yet, there is no factual evidence to support either of these 
extreme views, It is much more reasonable to assume, 1n our present state of 
knowledge, that man’s constructive and destructive drives are determined by 


innate and learned conditions. f , 

7. By breaking down whole organisms into several different kinds of a 
Horney resorts to atomistic, unrealistic, and antiquated thinking which does 
great violence to modern holistic concepts of human personality. 
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In spite of these serious limitations, Neurosis and Human Growth 
seems to reflect a sound and trenchant understanding of conscious and 
unconscious dynamics. It is unfortunate that in her attempt to set up 
highly original, anti-Freudian concepts the author has fallen into such 
a welter of unscientific, hypothetical, undefinable, moralistic, and meta- 
physical verbiage. 

ALBERT ELLIs. 
New Jersey Dept. of Institutions and Agencies. 


REDL, F., & WATTENBERG, W. W. Mental hygiene in teaching. New 
York: Harcourt, Brace, 1951. Pp. xiii +454. $5.00. 


This is an attempt to convey to teachers in non-technical language 
the broad aims of a mental hygiene program in the school, and to sug- 
gest specific means for achieving them while carrying on the necessary 
activities of a teacher. The authors succeed in this very well. They 
present some fundamental principles of dynamic behavior and of per- 
sonality development and distortion. They are well acquainted with 
classroom activity and discuss specific means of handling these situa- 
tions so as to provide a wholesome psychological atmosphere. 

The book is not academic. Many concepts and ideas are introduced 
but always in relation to their meaning for understanding the child and 
providing a wholesome social climate for his growth. Most of the well- 
known factors which influence personality development are presented 
with illustrations and with occasional documentation. There is no at- 
tempt to survey the literature. The readings provided are relevant to 
the background of the teacher. There is a full chapter on group life 
in the classroom, with specific illustrations of the implication of con- 
cepts such as sub-groups, role, group atmosphere and dynamics. 

A chapter is devoted to teachers’ problems, with specific sug- 
gestions. One appendix presents brief discussions of periodicals, pam- 
phlets, audio-visual aids, national organizations and local resources that 
should be of help to the teacher. Another appendix consists of defini- 
tions of special terms which are given in order to prepare the reader 
for scientific terminology encountered elsewhere. 

Those who expect to find a book suited to the training of psychol- 
ogy majors will be disappointed. This text meets the realities existing 
in the needs and background of the classroom teacher who is taking 
college courses. 

FreD MCKINNEY. 


University of Missouri. 
WEPMAN, JosEpH M. Recovery from aphasia. New York: Ronald 
Press, 1951. Pp. xii+276. $4.50. 


Dr. Wepman's primary purpose has been to provide an orienting 
manual of aphasia therapy for speech therapists, neuropsychiatrists, 


BOOK REVIEWS 545 


psychologists and others whose professional duties may bring them into 
contact with the brain-injured. He has succeeded in producing an in- 
teresting and readable text which should admirably fulfill its mission. 
The first part of the book is devoted to a discussion of classification, 
symptomatology and the non-language behavior characteristics of the 
brain-injured patient. ` À 

A short review of etiological factors leads Wepman to adopt a ““non- 
localizationist” point of view dictated, as he indicates, more by thera- 
peutic aspirations than by a rigorous scrutiny of available factual evi- 
dence from surgery and autopsy table. As Wepman puts it, “While not 
overlooking the contribution of the ‘localizationists,’ the writer believes 
that a more hopeful prognosis can be made for aphasic adults with the 
acceptance of a nonlocalizationist viewpoint in accordance with which 
recovery follows reintegration of the remaining cortical tissue into a 
functioning whole” (p. 18). Here, of course, we are confronted by the 
fact that a number of quite specifically localized cortical lesions are 
followed by aphasia, and that retraining by skilled therapists restores 
some or all of the lost function. Equipotentiality and localization of 
function in specific spatial loci are not incompatible. 

Wepman could have strengthened his theoretical discussion of eti- 
ology by grappling with problems of hemispheric dominance in the 
etiological chapter rather than in his later discussion of non-language 
factors. He notes (but does not point out its significance for localization) 
that by far the majority of aphasics have left hemisphere lesions, lesions 
of the right hemisphere producing rather more dysarthria with little 
clear-cut evidence of genuine “propositionalizing”’ aphasia. As Wepman 
says, if further observation should bear out this left-brain dominance, 
“the implications appear to be far-reaching and important’’—for our 
knowledge of functional localization. ; E 

The major portion of the book is concerned with the details of 
aphasic therapy. The working principles Wepman sets down seem to 
make good psychological common sense. The patient is to be considered 
as a personality whose motivational and emotional life have been 
altered by the circumstances of his injury and disability, whose therapy 
should take place in a climate of understanding of these personality 
factors and should be initiated as soon as possible after the injury. Of 
interest to the clinician and physiological psychologist alike in this sec- 
tion should be the description of the self-concept of the aphasic patient. 
Impressive is the extent to which the deprivation of language function 
and the attendant stress of injury reduce the patient s behavioral px 
to something resembling early infancy. Further investigation of the 
self-concept of those brain-injured patients who are not aphasic is neces- 
sary, of course, before these data can be evaluated adequately. b 

The discussion of techniques achieves a happy compromise a 
specific procedural details and their underlying reasons. thoug 
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Wepman appears to use a consistent Gestalt approach towards learning 
theory, his actual recommendations for practice contain many details 
of stimulus repetition and reward for success that should be suggestive 
to other varieties of learning theorist. This section of the book contains 
a host of suggestions for collaborative research by experimentalist and 
speech therapist. i f 

Recovery from Aphasia, more than any book heretofore available, 
should meet the needs of training programs in clinical psychology and 
psychiatry which require a non-specialized but authoritative account of 
therapy in aphasia. The value of this book to theoretical and physiologi- 
cal psychologists is rather less in the formal presentation of etiological 
fact and theory than in the many problems for research in aphasia 
which the author's wide practical experience suggests. 


L. I. O RELLY. 
University of Illinois. 
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